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NEW APPROACHES TO PLANNING INTERCITY TRANSPORTATION SERVICES 

THE CHALLENGE TO ELECTED OFFICIALS AND PLANNERS 

S t a t e  and l o c a l  o f f i c i a l s  i n  r u r a l  a r e a s  and small c i t i e s  a c r o s s  t h e  

country -- i nc lud ing  both high-growth a r e a s  and low-growth a r e a s  -- a r e  f a c i n g  

new and inc reas ing  concerns about  t h e  f r e i g h t  and passenger  t r a n s p o r t a t i o n  

s e r v i c e s  t h a t  have long connected such a r e a s  with major urban a r e a s .  Some 

communities a r e  f ac ing  major changes i n  t h e  p r i c e ,  a v a i l a b i l i t y ,  o r  q u a l i t y  

of i n t e r c i t y  t r a n s p o r t a t i o n  s e r v i c e s  which a r e  o f t e n  seen  a s  e s s e n t i a l  t o  t h e  

s o c i a l  and economic f a b r i c  of t h e s e  communities. Radica l  changes t o  t h e s e  

t r a n s p o r t a t i o n  s e r v i c e s  may even have important e f f e c t s  on t h e  cont inued v ia -  

b i l i t y  of many r u r a l  a r e a s  and small c i t i e s .  

I n  t h e  p a s t ,  p r i v a t e  companies provided i n t e r c i t y  bus, rai l  passenger ,  r a i l  

f r e i g h t ,  and a i r  s e r v i c e  t o  r u r a l  a r e a s  and between c i t i e s  w i t h  minimum p u b l i c  

involvement i n  t h e  provis ion  of s e r v i c e .  However, those  f i r m s  were r egu la t ed  

a t  t he  Fede ra l ,  s t a t e ,  and sometimes l o c a l  l e v e l s  with regard t o  e n t r y  and e x i t  

from r o u t e s  o r  s e r v i c e s ,  t h e  f a r e s  o r  r a t e s  they were allowed t o  charge ,  and,  

from time t o  t ime, s a f e t y  i s sues .  These r egu la t ions  were in t ended  t o  c r e a t e  

widely a v a i l a b l e  t r a n s p o r t a t i o n  s e r v i c e s  through c ros s - subs id i e s  from p r o f i t a b l e  

rou te s  t o  support  otherwise unpro f i t ab l e  s e r v i c e s ,  such a s  t h o s e  found i n  some 

r u r a l  a r eas .  



Recent changes i n  t h e  economics of t r a n s p o r t a t i o n  p l u s  management d e c i s i o n s  

made p o s s i b l e  by Federa l  and s t a t e  regula tory  reforms have combined t o  e l i m i n a t e  

many of t h e s e  c ros s - subs id i e s ,  which has l e d  p r i v a t e  c a r r i e r s  t o  reduce o r  

even completely d i scon t inue  s e r v i c e  on those  r o u t e s  where c o s t s  exceed revenues. 

Such r o u t e s  a r e  o f t e n  those  se rv ing  r u r a l  a r e a s  m d  small c i t i e s .  Furthermore, 

Federa l  a s s i s t a n c e  p rog ram t h a t  r ecen t ly  provided some f i n a n c i a l  a s s i s t a n c e  

a r e  scheduled t o  e x p i r e  o r  cannot accommodate a d d i t i o n a l  demands. Therefore ,  

s t a t e  and l o c a l  o f f i c i a l s  havet increasingly" turned  t o  innovat ive  funding  t e c h i -  

ques ,  such a s  those  d iscussed  i n  t he  r e p o r t  e n t i t l e d  Innovat ive Funding f o r  In- 

t e r c i t y  Modes: A Casebook of S t a t e ,  Local and P r i v a t e  ~ ~ p r o a c h e s , ~  i n  o r d e r  t o  

maintain e s s e n t i a l  i n t e r c i t y  s e r v i c e s *  To i d e n t i f y  which of those  i n t e r c i t y  

s e r v i c e s  f a c i n g  abandonment o r  s i g n i f i c a n t  p r i c e  and q u a l i t y  changes should be 

considered most e s s e n t i a l ,  p lanners  and l o c a l  o f f i c i a l s  need t o  employ t h e  k inds  

of c o s t  ana lyses ,  demand ana lyses ,  and cos t -bene f i t  m a l y s e s  descr ibed  i n  t h i s  

r e p o r t  . 

Regulatory Reform 

Regulatory reform by the  Federa l  government a f f e c t e d  a l l  t h e  i n t e r c i t y  

modes s e r v i n g  r u r a l  and small-town America. I n  1997 t h e  A i r l i n e  Deregula t ion  

Act deregula ted  t h e  a i r l i n e s ,  s e t t i n g  i n  motion a  number of changes i n  t h e  

amount, q u a l i t y ,  and p r i c e  of a i r  s e rv i ce .  A s e r i e s  of l e g i s l a t i v e  a c t s  du r ing  

t h e  1970 ' s  d e a l t  wi th  t he  r a i l  i n d u s t r y ,  beginning wi th  the  c r e a t i ~ n  of Amtrak 

i n  1971 t o  handle a  v a s t l y  reduced l e v e l  o f  i n t e r c i t y  passenger s e r v i c e ,  t h e  

c r e a t i o n  of Conra i l  i n  1976 t o  consol ida te  f r e i g h t  s e r v i c e  i n  t h e  Nor theas t ,  

and culminat ing i n  t h e  S taggers  Act of 1980, among o t h e r  r egu la to ry  re forms,  

which provided inc reased  ratemaking and c o n t r a c t i n g  f l e x i b i l i t y  t o  t h e  f r e i g h t  

r a i l r o a d s .  I n t e r s t a t e  t ruck ing  was p a r t i a l l y  deregula ted  by t h e  Notor C a r r i e r  

Act of 1980. I n  1982, t he  Bus R e g u l a t o v  Reform Act was s igned i n t o  law, 

provid ing  bus companies with g r e a t l y  i nc reased  f l e x i b i l i t y  t o  drop o r  add 

s e r v i c e ,  a s  w e l l  a s  change r a t e s .  

l ~ r e d e r i c  D. F rave l ,  -- e t  a l .  Innovat ive Funding f o r  I n t e r c i t y  Modes: A Case- 
book of  S t a t e ,  Local and P r i v a t e  Approaches. Prepared by Ecosometr ics ,  Incor -  
pora ted  f o r  t h e  O f f i c e  of the  Sec re t a ry ,  U.S. Department of T ranspor t a t ion ,  



A number of s t a t e s  a l s o  deregula ted  i n t r a s t a t e  s e r v i c e s  f o r  some o r  a l l  

modes i n  l i n e  with t h e  Federa l  a c t i o n s .  I n  some cases ,  t h e  Fede ra l  s t a t u t e s  

inc luded  pre-emption of s t a t e  r e g u l a t i o n  of i n t r a s t a t e  s e r v i c e  under  p a r t i c u l a r  

c ircumstances,  such a s  bus s e r v i c e  abandonments o r  i n t r a s t a t e  r a t e  cases .  For 

o t h e r  modes, s t a t e  r e g u l a t i o n  has h i s t o r i c a l l y  been minimal, a s  i n  t h e  case  

of a i r  s e rv i ce .  

Economic Changes and t h e  Decl in ing  Demand f o r  I n t e r c i t y  Modes 

Changes i n  r u r a l  economic a c t i v i t i e s  and development p a t t e r n s ,  coupled wi th  

t h e  changing regula tory  environment, have con t r ibu ted  t o  s h i f t s  i n  r u r a l  t r ans -  

p o r t a t i o n  requirements.  Economic d e c l i n e  and t echno log ica l  change i n  b a s i c  

i n d u s t r i e s ,  inc luding  c o a l ,  s t e e l ,  and a g r i c u l t u r e ,  has  reduced r a i l  f r e i g h t  

demand i n  many a reas .  Completion of t h e  i n t e r s t a t e  highway system has  lowered 

t h e  c o s t s  of t r a n s p o r t a t i o n  by au to ,  bus,  and t r u c k ,  o f t e n  r e s u l t i n g  i n  growth 

f o r  many small towns i n  t h e  ou t ly ing  a r e a s  of  major met ropol i tan  a r e a s .  De- 

c l i n i n g  f u e l  c o s t s  have bene f i t ed  a l l  modes wi th  regard t o  t h e  c o s t  of opera- 

t i o n ,  p a r t i c u l a r l y  those  t h a t  a r e  more f u e l  i n t e n s i v e .  Air t r a v e l  has  p a r t i c u -  

l a r l y  benef i ted  from reduced energy cos t s .  Demand f o r  common c a r r i e r  modes 

has  dec l ined  r e l a t i v e  t o  t h e  au to ,  p r imar i ly  due t o  h igh  l a b o r  c o s t s ;  new 

non-union c a r r i e r s  have developed i n  response t o  t h i s  problem. 

Pub l i c  o f f i c i a l s  now have t o  cons ide r  a  v a r i e t y  of t r e n d s  which i n f l u e n c e  

t h e  s e r v i c e s  needed f o r  continued s o c i a l  and economic well-being of r u r a l  

a r e a s .  These t rends  include:  

e t h e  decrease i n  t h e  r a i l  s h a r e  of f r e i g h t  t r a n s p o r t a t i o n ,  and t h e  
increased  r o l e  of t ruck ing  t o  c a r r y  even bulk commodities, 

t he  dec l ine  of r a i l  passenger  s e r v i c e ,  wi th  only t h e  co re  Amtrak system 
remaining, 

t he  dec l ine  i n  demand f o r  r egu la r - rou te  i n t e r c i t y  bus s e r v i c e ,  

e t he  growth of a i r  t r a v e l ,  i nc lud ing  t h e  development of commuter and 
r eg iona l  c a r r i e r s  s e r v i n g  small c i t i e s  on hub-and-spoke rou te  systems, 
and 

e t he  development of l o c a l  r u r a l  and small community t r a n s p o r t a t i o n  sys-  
tems t o  s e rve  the  mobi l i ty  needs of those  unable t o  u se  t h e  p r i v a t e  
auto.  



For  r u r a l  a r e a s ,  t h e  r e s u l t s  of t h e s e  changes have been mixed. Auto a v a i l -  

a b i l i t y  has  i nc reased  mob i l i t y  f o r  many, and commuter a i r l i n e  s e r v i c e s  have 

inc reased  t h e  frequency of s e r v i c e  t o  many smll c i t i e s .  Trucking s e r v i c e  

cont inues  t o  be provided,  sometimes a t  lower r a t e s  than before  de regu la t ion .  

However, many p l a c e s  Post r a i l  f r e i g h t  and passenger  s e r v i c e s  a s  t he  ra i l  

network opera ted  by t h e  major c a r r i e r s  s e r v i n g  t h e  United S t a t e s  shrank from 

211,459 m i l e s  i n  1955 t o  145,764 mi l e s  i n  1985. I n t e r c i t y  bus s e r v i c e  was 

d iscont inued  a t  a lmost  4,000 po in t s  out  of t h e  15,000 served  p r i o r  t o  t h e  

r e g u l a t o r y  reform e r a ,  and s e r v i c e  frequency has  been reduced on much of t h e  

remaining network. 

PUBLIC-PRIVATE PARTNERSHIPS FOR RURAL INTERCITY TWSPORTATION 

The q u e s t i o n  f o r  s t a t e  and l o c a l  policy-makers i s  how t o  ensure  t h e  con- 

t i nued  p r o v i s i o n  of s e r v i c e  t h a t  meets mob i l i t y  needs a t  p r i c e s  t h a t  permit  

those  i n  need of  t r a n s p o r t a t i o n  t o  a c t u a l l y  u se  t h e  s e r v i c e .  I n c r e a s i n g l y ,  

o f f i c i a l s  i n  urban a r e a s  a r e  t u rn ing  t o  p a r t n e r s h i p  a c t i v i t i e s  wi th  t h e  p r i v a t e  

s e c t o r  as a  means of reducing c o s t s  and i n c r e a s i n g  e f f e c t i v e n e s s .  While rural 

a r e a s  r e c e i v e  s u b s t a n t i a l  Federa l  funds f o r  highway and br idge  cons t ruc t ion ,  

t h e  Federa l  programs a s s i s t i n g  pub l i c  t r a n s p o r t a t i o n  s e r v i c e s  a r e  l i m i t e d ,  and 

i n  many cases  a r e  being phased out a s  t h e  t r a n s i t i o n  per iod  from t h e  e r a  of 

r e g u l a t i o n  i s  end ing . l  So lu t ions  i n  r u r a l  a r e a s  and small communities w i l l  

i n c r e a s i n g l y  have t o  come from c r e a t i v e  and coope ra t ive  e f f o r t s  by t h e  p r iva t e -  

s e c t o r  c a r r i e r s  and s t a t e  and l o c a l  o f f i c i a l s .  Many s t a t e s  have succeeded i n  

r ecen t  y e a r s  i n  pursuing pub l i c /p r iva t e  p a r t n e r s h i p s  a s  a  means of p re se rv ing  

e s s e n t i a l  s e r v i c e s  ( f o r  example, r a i l  f r e i g h t  s e r v i c e  on l i g h t  d e n s i t y  l i n e s ) .  

l ~ h e  Adminis t ra t ion  has  annual ly  recommended reduced o r  d i scont inued  funding 
f o r  r u r a l  t r a n s p o r t a t i o n  programs, a long  with o t h e r  reduct ions  i n  t r a n s p o r t a -  
t i o n  spending,  t o  he lp  reduce t h e  n a t i o n a l  d e f i c i t .  Congress has  cont inued 
t o  a u t h o r i z e  t r a n s p o r t a t i o n  funds f o r  t h e  r u r a l  a r e a  and small communities. 
DOT funding  f o r  FY87 was nea r ly  $7 b i l l i o n  f o r  roads and b r idges ,  e s s e n t i a l  
a i r  s e r v i c e  guarantees ,  a i r p o r t  improvements, l o c a l  r a i l  a s s i s t a n c e ,  p u b l i c  
t r a n s p o r t a t i o n ,  t e c h n i c a l  a s s i s t a n c e  and highway s a f e t y  programs. About $6 
b i l l i o n  of t h e  t o t a l  funding was f o r  highways and bridges.  The t r a n s p o r t a t i o n  
funding  l e v e l s  i n  FY88 a r e  about t h e  same, with increased  funding f o r  r u r a l  
t e c h n i c a l  a s s i s t a n c e  programs. 



Poss ib l e  Sources of  I n i t i a t i v e s  f o r  Action 

The i n i t i a t i v e  f o r  t h e s e  pa r tne r sh ips  may o r i g i n a t e  i n  t h e  pub l i c  s e c t o r ,  

t h e  p r i v a t e  s e c t o r ,  o r  both. On the  pub l i c  s i d e ,  s t a t e  o r  l o c a l  governments 

r ep re sen t  t he  most l i k e l y  source of concern f o r  main ta in ing  o r  improving s e r -  

v i c e s ,  though o t h e r  governmental bodies  such a s  r e g i o n a l  c o u n c i l s ,  t r anspor t a -  

t i o n  d i s t r i c t s ,  p o r t  a u t h o r i t i e s ,  and economic development groups may a l s o  

t ake  t h e  i n i t i a t i v e .  

P r i v a t e  s e c t o r  a c t o r s  may inc lude  the  i n t e r c i t y  c a r r i e r s  themselves,  sh ip-  

pe r  groups o r  a s s o c i a t i o n s ,  o r  o the r  business  groups. Shipper  groups, which 

s t and  t o  ga in  much from cont inued s e r v i c e ,  can be t h e  most c r i t i c a l  component 

f o r  i n s u r i n g  the  succes s  of new o r  replacement s e r v i c e s ,  as they  c o n t r o l ,  t o  

a  l a r g e  e x t e n t ,  t he  demand f o r  s e rv i ce .  Often t h e  i n i t i a l  a c t i o n  i n  t he  deve- 

lopment of j o i n t  e f f o r t s  is  taken by t h e  p r i v a t e  c a r r i e r ,  when they  seek  t o  

d i scon t inue  o r  change s e r v i c e s  o r  t o  i nc rease  r a t e s  i n  response t o  changed 

economic and r egu la to ry  condi t ions .  

Occasional ly t h e  i n i t i a t i v e  comes from c i t i z e n  groups, such a s  sh ippe r s  

a f f e c t e d  by a  change i n  s e r v i c e s ,  business  development groups,  commuter groups 

o r  Chambers of Commerce. Even i f  t hese  groups may no t  i n s t i g a t e  a c t i o n s  t h a t  

lead  t o  t r a n s p o r t a t i o n  improvements, they can o f t e n  be q u i t e  h e l p f u l  i n  t h e  

development and promotion of workable op t ions ,  and should be included i n  t h e  

processes  t h a t  a r e  used t o  develop and implement s o l u t i o n s .  

Bene f i t s  of P a r t n e r s h i p s  

The b e n e f i t s  of p r iva t e -pub l i c  pa r tne r sh ips  t o  maintain o r  improve i n t e r -  

c i t y  s e r v i c e s  can be many. The p r i v a t e  c a r r i e r s  who have been providing t r a n s -  

p o r t a t i o n  o f t e n  have cons iderable  e x p e r t i s e  i n  t h e  e f f e c t i v e  ope ra t ion  of t h e  

s e r v i c e .  The e f f i c i e n c y  and p roduc t iv i ty  t y p i c a l  of p r i v a t e  s e c t o r  t r anspor t a -  

t i o n  ope ra t ions  can be brought i n t o  pa r tne r sh ip  wi th  the  p u b l i c  goa ls  of main- 

t a i n i n g  s e r v i c e s .  Enhanced competi t ion r e s u l t i n g  from de regu la t ion  may be 

brought t o  bear  on behal f  of t he  pub l i c  by competi t ive bidding. 

The pub l i c  s e c t o r  b r ings  a  number of b e n e f i c i a l  r o l e s  t o  a j o i n t  t r anspor -  

t a t i o n  e f f o r t .  It  must i d e n t i f y  the  a c t u a l  needs t h a t  should be met i f  t h e  

pub l i c  i n t e r e s t  is t o  be served.  The pub l i c  s e c t o r  can provide t e c h n i c a l  

a s s i s t a n c e  t o  c a r r i e r s  t o  i d e n t i f y  markets and develop f e a s i b l e  t r a n s p o r t a t i o n  



s o l u t i o n s .  F i n a l l y ,  t he  most important  r o l e  of t he  pub l i c  s e c t o r  may be i n  

providing a p p r o p r i a t e  a s s i s t a n c e  t o  t h e  p r i v a t e  provider  t o  enab le  p u b l i c  needs 

t o  be met i n  t h e  most e f f i c i e n t  way. 

P u b l i c  o f f i c i a l s  must be aware of t he  problems f ac ing  t h e  p r i v a t e  c a r r i e r s  

i n  t h e  new economic environment of r egu la to ry  reform. They must work wi th  and 

encourage p r i v a t e  c a r r i e r s  t o  provide t h e  needed passenger and f r e i g h t  s e r v i c e s  

where they  a r e  l i k e l y  t o  be p r o f i t a b l e .  I n  ca ses  where no t  a l l  t h e  c o s t s  of 

s e r v i c e s  w i l l  be met by t h e  revenues but  s e r v i c e s  a r e  needed, o f f i c i a l s  nay 

need t o  provide i n c e n t i v e s  o r  a s s i s t a n c e .  These w i l l  no t  n e c e s s a r i l y  always 

be f i n a n c i a l .  I n  some cases ,  s t a t e  and l o c a l  o f f i c i a l s  w i l l  have t o  encourage 

l o c a l  acceptance of unavoidable changes, r a t h e r  than a t t empt ing  t o  provide 

s e r v i c e s  t h a t  a r e  not  v i a b l e  i n  t h e i r  own r i g h t  o r  j u s t i f i a b l e  i n  terms of t h e  

b e n e f i t s  rece ived  f o r  t h e  c o s t s  of subsidy.  

The r o l e  of t h e  s t a t e  i s  p a r t i c u l a r l y  c r u c i a l  t o  t h e  i n t e r c i t y  t r anspor t a -  

t i o n  modes, a  f a c t  t h a t  has  long been recognized by t h e  Fede ra l - s t a t e  pa r tne r -  

s h i p  i n  t h e  highway program. Most i n t e r c i t y  s e r v i c e s ,  of whatever mode, c r o s s  

s e v e r a l  county and c i t y  boundaries ,  c r e a t i n g  the  need t o  develop coord ina ted  

s t r a t e g i e s  a t  a  h ighe r  l e v e l  than  t h e  s t r i c t l y  l o c a l  arena. The t r a n s p o r t a t i o n  

modes d iscussed  he re  have been r egu la t ed  a t  t h e  s t a t e  and Fede ra l  l e v e l s ,  wi th  

l o c a l  involvement a f f e c t i n g  t e rmina l s ,  l o c a l  rou te s ,  and speed r e s t r i c t i o n s .  

KEY POINTS ABOUT PLANNING FOR PRIVATE INTERCITY MODES 

Planning f o r  i n t e r c i t y  modes wi th  regard t o  the  s e r v i c e s  they provide t o  

r u r a l  a r e a s  and small c i t i e s  d i f f e r s  somewhat from p l a ~ i n g  undertaken i n  a 

completely pub l i c  s e c t o r  a r e a .  One m j o r  d i f f e r ence  is  t h a t  t h e  p l anne r ' s  

a r e a  of concern i s  u s u a l l y  focused on the  marginal p i eces  of a  l a r g e r  network 

whose economic v i a b i l i t y  depends on market forces .  While i t  is very important  

f o r  t he  p lanner  and o t h e r  o f f i c i a l s  t o  understand the  workings of t h e  market 

and t h e  i n d u s t r y ,  t h e  focus  of p o s s i b l e  a c t i o n s  i s  r a r e l y  t h e  e n t i r e  network, 

a s  i t  might be f o r  an urban t r a n s i t  system. For t h i s  reason,  system modelling 

e f f o r t s  may not  be a s  u s e f u l  i n  t h i s  contex t ,  because t h e  Fede ra l ,  s t a t e  and 

l o c a l  governments have l i t t l e  o r  no c o n t r o l  over nuch of t h e  i n t e r c i t y  t r a n s -  

p o r t a t i o n  system, a s  they once d id  under a  t i g h t e r  regula tory  regime. 

I d e n t i f y i n g  an " e s s e n t i a l "  o r  " o f f i c i a l "  s t a t e  network of bus,  r a i l  o r  a i r  

s e r v i c e s  t h a t  should be provided may be seen a s  analagous t o  p lanning  a s t a t e  



highway system, and may a l s o  be a u s e f u l  policy-making t o o l .  However, i f  t he  

s t a t e  o r  l o c a l  government does no t  have e i t h e r  t he  r egu la to ry  t o o l s  t o  r e q u i r e  

p r i v a t e  c a r r i e r s  t o  provide s e r v i c e  on t h a t  network, o r  t h e  funding programs 

t o  pay f o r  maintenance o r  ope ra t ion  on t h e  u n p r o f i t a b l e  p o r t i o n s  of t h e  network, 

such an  e x e r c i s e  may be of l imi t ed  value. 

I n  t h e  p a s t ,  Federa l  and s t a t e  r e g u l a t o r s  had the  i n t e n t i o n  of  u s ing  

e n t r y ,  e x i t ,  and rate-making c o n t r o l s  t o  gene ra t e  c ross -subs id ies  from p r o f i t -  

a b l e  t o  unpro f i t ab l e  routes .  Even then ,  rou te  o r  network l e v e l  a n a l y s i s  was 

r a r e l y  performed except  f o r  major r a t e  c a s e s  o r  abandonment p e t i t i o n s .  Ra te s  

were gene ra l ly  ad jus t ed  system-wide, so  t h a t  an adequate r a t e  of r e t u r n  was 

provided f a r  t he  f i r m  a s  a whole. Losses on an  i n d i v i d u a l  r o u t e  o r  s e r v i c e  

d id  not  mat te r  as long a s  t h e  fipm had adequate  p r o f i t s .  Under t h e  c u r r e n t  

r egu la to ry  environment, p r o f i t s  a r e  no longer  guaranteed,  making u n p r o f i t a b l e  

rou te s  now s i g n i f i c a n t  t o  p r i v a t e  f i rms.  While s e r v i c e s  may be abandoned on 

many r o u t e s  where revenues a r e  no t  g r e a t  enough t o  genera te  p r o f i t s ,  s t a t e  and 

l o c a l  p l anne r s  may cons ider  some of t h e s e  u n p r o f i t a b l e  rou te s  t o  be e s s e n t i a l  

and t h e r e f o r e  w i l l  provide planning e f f o r t s  t o  maintain t h e  s e r v i c e s .  

Regulatory procedures  remain i n  p l a c e  f o r  some modes, and f o r  some k inds  

of a c t i o n s  by t h e  f i rm.  These can be a t  t h e  s t a t e  and Federa l  l e v e l s ,  and 

a r e  p r imar i ly  r e s t r i c t e d  t o  t r u c k ,  bus and r a i l  a c t ions .  Examples i nc lude  

s t a t e  requirements f o r  f i l i n g  i n t e r c i t y  bus r a t e  changes o r  rou te  changes and 

I C C  procedures  f o r  r a i l  r a t e s  and abandoning l i n e s .  To t h e  p lanner ,  such 

procedures  can provide:  

e a means of  problem i d e n t i f i c a t i o n ,  

a means of c o l l e c t i n g  da t a  on t h e  p a r t i c u l a r  problem a t  hand, 

c a schedule -- o f t e n  very t i g h t  -- wi th in  which ana lyses  must be made 
and p l ans  developed t o  t he  p o i n t  of  implementation, and 

e a s e t  of procedures t h a t  w i l l  a f f e c t  t h e  eventua l  outcome, based on 
t h e i r  usage by the  c a r r i e r ,  t h e  r egu la to ry  body, and o t h e r  p u b l i c  
o f f i c i a l s .  

An i d e a l  s c e n a r i o  i s  one i n  which t h e  p lanner  i s  a b l e  t o  u t i l i z e  r e g u l a t o r y  

proceedings t o  i d e n t i f y  t he  problem, g a t h e r  d a t a  on c o s t s  and demand, provide  

p u b l i c  involvement, and al low time t o  r e so lve  funding i s sues .  Unfor tuna te ly ,  

t he  r egu la to ry  process  and t h e  planning a c t i v i t i e s  a r e  o f t e n  unable t o  f u n c t i o n  



t o g e t h e r  i n  t h i s  way. Regulatory agencies  ( p a r t i c u l a r l y  t hose  s t a f f s  charged 

with defending the  pub l i c  i n t e r e s t )  o f t e n  t r y  t o  maintain s e r v i c e s  through 

adversary  ac t ions .  P lanners ,  i n  t he  meantime, may be seeking  c a r r i e r  coopera- 

t i o n  -- t o  provide d a t a ,  submit b ids ,  and maintain s e r v i c e  whi le  funding is 

sought  . S k i l l f u l l y  coord ina ted ,  t hese  r o l e s  can be complementary, bu t  the 

p lanner  must be aware of poss ib l e  p i t f a l l s  r e s u l t i n g  when the  two pub l i c  r o l e s  

c o n t r a d i c t  one another .  

Another concern t h a t  must be borne i n  mind by pub l i c  o f f i c i a l s  dea l ing  

with r u r a l  i n t e r c i t y  s e r v i c e  provided by p r i v a t e  c a r r i e r s  is  t h a t  some t r a d i -  

t i o n a l  p lanning  approaches may r e s u l t  i n  e f f e c t s  t h a t  a r e  t h e  oppos i t e  of t h a t  

which i s  in tended  -- caus ing  s e r v i c e  withdrawal o r  r educ t ion  i n s t e a d  of  main- 

t a i n i n g  o r  improving it. For example, a  s tudy which r e v e a l s  i n  a  very pub l i c  

way t h a t  l a r g e  p o r t i o n s  of a  r a i l  o r  bus network a r e  i n h e r e n t l y  unpro f i t ab l e  

may have t h e  e f f e c t  of f o r c i n g  c a r r i e r  management t o  take  a c t i o n s  t o  d i scon t inue  

s e r v i c e ,  o r  of  d e t e r r i n g  i n v e s t o r s  who may have been planning t o  provide needed 

c a p i t a l .  

S i m i l a r l y ,  des igna t ing  rou te s  o r  s e r v i c e s  a s  worthy of  subs idy ,  o r  a s  

subs idy  cand ida t e s ,  i n  advance of c a r r i e r s  d e c l a r i n g  the  need f o r  a s s i s t a n c e ,  

may r e s u l t  i n  needless  subsidy payments. Once a  f i rm  i s  aware t h a t  t h e  s t a t e  

o r  l o c a l  government i s  w i l l i n g  t o  subs id i ze  a  p a r t i c u l a r  r o u t e  o r  s e r v i c e ,  i t  

may w e l l  dec ide  t h a t  i t  would do b e t t e r  t o  a sk  f o r  t he  s u b s i d i e s  (by threa ten-  

i n g  abandonment). One s t r a t e g y  t h a t  can be used t o  counter  t h i s  tendency i s  

t o  r e q u i r e  t h a t  any such rou te s  o r  s e r v i c e s  subs id ized  by t h e  pub l i c  be put  

out t o  compet i t ive  b id ,  t hus  ensur ing  t h a t  t h e  cu r r en t  ope ra to r  f ace  t h e  

r i s k  t h a t  another  c a r r i e r  would g e t  the  subsidy.  A v a i l a b i l i t y  of c a p i t a l  

s u b s i d i e s  can a l s o  d i s t o r t  a  f i r m ' s  investment d e c i s i o n s ,  l e a d i n g  t o  de fe r r ed  

maintenance o r  use of o l d e r  equipment i n  o rde r  t o  q u a l i f y  f o r  t h e  p u b l i c  capi- 

t a l  funding. 

I n  o r d e r  t o  avoid s e r v i c e  d i s rup t ions ,  a  f i n e  balance must be s t ruck  

between the  premature o f f e r  of a s s i s t a n c e  and t h e  t a r d y  response,  which 

comes a f t e r  a  c a r r i e r  has  been forced t o  d i scon t inue  s e r v i c e  ( o r  go out of 

bus ines s ) .  Once s topped,  s e r v i c e s  may be extremely d i f f i c u l t  t o  r e s t a r t ,  a s  

u s e r s  l o s e  f a i t h  i n  t h e  r e l i a b i l i t y  of s e r v i c e  and begin t o  make a l t e r n a t i v e  

arrangements  f o r  t r a n s p o r t a t i o n  ( o r  even r e l o c a t e ) .  Commitments t o  a l t e r n a -  

t i v e s  then  prevent  u s e r s  from r e t u r n i n g  t o  t h e  bus, r a i l  o r  a i r  s e r v i c e  o r i g i n a l -  

l y  used,  i f  and when s e r v i c e s  a r e  r e s t a r t e d .  



A s  a r e s u l t ,  it may be a p p r o p r i a t e  f o r  t h e  p u b l i c  o f f i c i a l  o r  p l anne r  t o  

understand t h e  g e n e r a l  na tu re  of t h e  problems f a c i n g  t h e  i n d u s t r y ,  develop 

procedures  t o  ana lyze  and d e a l  w i t h  i n d i v i d u a l  s i t u a t i o n s  i n  a t imely  manner, 

and then  be a b l e  t o  respond quick ly  when a c a r r i e r  i n d i c a t e s  t h a t  it is  no 

longe r  a b l e  t o  provide  s e r v i c e s  wi thout  a s s i s t a n c e  of some s o r t .  

A Model Planning Process  f o r  Rura l  I n t e r c i t y  Modes 

Bearing i n  mind t h e  i s s u e s  descr ibed  above, a good example of a p lanning  

process  f o r  r u r a l  i n t e r c i t y  m d e s  i s  t h a t  o r i g i n a l l y  developed f o r  r a i l r o a d  

branch l i n e  a n a l y s i s  by t h e  Fede ra l  Ra i l road  Adminis t ra t ion  (FRA). It involves  

a n  on-going p roces s  t o :  

inventory s e r v i c e s  and cond i t i ons  i n  t h e  indus t ry  s e r v i n g  t h e  s t a t e ,  

i d e n t i f y  p o t e n t i a l  problem a r e a s ,  

c o l l e c t  d a t a  on t h e  c o s t s  of needed c a p i t a l  investment o r  ope ra t ing  
a s s i s t a n c e ,  

examine c u r r e n t  revenues, demnd ,  and p o t e n t i a l  revenues, and 

provide  a formal methodology t o  eva lua t e  t h e  c o s t s  and b e n e f i t s  
of p o t e n t i a l  p u b l i c  p r o j e c t s ,  i n  o r d e r  t o  u se  sca rce  p u b l i c  resources  
f o r  t h e  most worthwhile p r o j e c t s .  

While t h i s  p lanning  process  i s  used as a b a s i s  f o r  t h e  development of a n  

o v e r a l l  p lanning  p roces s  ( s e e  chap te r  2 ) ,  many of t h e  d e t a i l e d  methods used i n  

t h e  process  developed by FRA and t h e  states f o r  r a i l  planning cannot be d i r e c t -  

l y  implemented f o r  t h e  o t h e r  modes. Abandonment of rail  b ranch l ines  involves  

a p re sc r ibed  schedule of  r egu la to ry  s t e p s ,  some of which a r e  designed t o  produce 

d i s c l o s u r e  of t h e  d a t a  t h a t  would be needed f o r  p r o J e c t  a n a l y s i s .  Other modes, 

with l i t t l e  remaining Federa l  r e g u l a t i o n ,  o r  pre-eruption of  s t a t e  r e g u l a t i o n ,  

r e q u i r e  d i f f e r e n t  techniques  t o  produce t h e  needed da ta .  

The methods of accomplishing many o f  t h e  s t e p s  i n  t h e  o v e r a l l  p roces s  

vary cons iderably  w i t h  t h e  m d e  be ing  ana lyzed ,  t h e  remaining r egu la to ry  and 

r e p o r t i n g  framework, and t h e  a v a i l a b i l i t y  of da ta .  The r e m i n d e r  of t h i s  

guidebook p r e s e n t s  some procedures from t h e  l i t e r a t u r e  t h a t  can be used t o  

address  t h e  a n a l y s i s  of s e r v i c e  c o s t s ,  e s t i m t e  p o t e n t i a l  demnd ,  and examine 



c o s t s  and b e n e f i t s  of i n t e r c i t y  s e r v i c e  p r o j e c t s  i n  r u r a l  and smal l  urban 

a reas .  Where a v a i l a b l e ,  t h e  o u t c o m s  of t h e i r  u se  a r e  a l s o  noted. I n  every 

c a s e ,  t h e  u s e r s  of t h e s e  techniques  should be aware t h a t  they  are p a r t  of a 

l a r g e r  process  t h a t  r e q u i r e s  cons iderable  a d d i t i o n a l  in format ion  and judgement 

t o  provide a complete con tex t  w i t h i n  which t o  i n t e r p r e t  t h e  r e s u l t s  of apply ing  

t h e s e  techniques.  

USING THIS MANUAL FOR PLCLNMING INTERCITY SERVICES 

The e x i s t e n c e  o f  h igh ly  s t r u c t u r e d  Federa l  a s s i s t a n c e  programs t o  b u i l d  

highways o r  urban p u b l i c  t r a n s p o r t a t i o n  s y s t e m  has provided both defined 

planning processes  and techniques  t h a t  can be app l i ed  t o  answer t h e  c r i t i c a l  

ques t ions  posed by t r a n s p o r t a t i o n  needs f o r  t h e s e  modes. I n t e r c i t y  s e r v i c e s  

i n  r u r a l  a r e a s  a r e  seldom planned i n  such a p re sc r ibed  way. 

The i n t e r c i t y  s e r v i c e s  of concern i n  t h i s  m n u a l  have h i s t o r i c a l l y  been 

provided by p r i v a t e  c a r r i e r s  and regula ted  a t  t h e  Fede ra l ,  s t a t e  o r  l o c a l  l e v e l s .  

The p u b l i c  i n v o l v e m n t  i n  t h e  past has been almost completely r egu la to ry  i n  

na ture .  Pub l i c  p lanning ,  i n  t h e  sense  t h a t  it has been used i n  planning high- 

ways, t h e  airway system, o r  urban pub l i c  t r a n s i t  s e r v i c e s ,  has  no t  been appl ied .  

Never the less ,  t h e  p o s s i b i l i t y  of pub l i c  a c t i v i t i e s  i n  coopera t ion  with t h e  

p r i v a t e  s e c t o r  r e q u i r e s  t h e  a b i l i t y  t o  know when such a s s i s t a n c e  i s  r equ i r ed ,  

and whether t h e  p u b l i c  b e n e f i t s  r e q u i r e  something o t h e r  t h a n  completely m r k e t -  

based so lu t ions .  

Th i s  handbook is  in tended  t o  in t roduce  a process  f o r  p u b l i c  s e c t o r  planning 

of  t h e s e  p r i v a t e  i n t e r c i t y  modes i n  r u r a l  a r e a s .  I t  a l s o  & r e s e n t s  s e v e r a l  

methodologies t h a t  can be a p p l i e d  t o  provide some p a r t i a l  answers t o  bas i c  

ques t ions  regard ing  t h e  c o s t  and demnd f o r  s e r v i c e s ,  and whether o r  not  t h e  

p o t e n t i a l  p u b l i c  c o s t s  w i l l  r e t u r n  enough b e n e f i t s  t o  m k e  t h e  p r o j e c t  worth- 

while .  

This  chap te r  has  p re sen ted  a  number of t h e  c i ~ n s i d e r a t i o n s  which mst be 

borne i n  mind when p lanning  f o r  pr iva te -sec tor  involvement i n  r u r a l  i n t e r c i t y  

t r a n s p o r t a t i o n .  The second chapter  presents  an  overview o f  t h e  planning pro- 

ce s s .  Chapter 3 d i s c u s s e s  t h e  e s t i m t i o n  of c o s t s  f o r  i n t e r c i t y  s e rv i ces .  

The f o u r t h  chap te r  p r e s e n t s  methods of e s t ima t ing  demand. Chapter 5 i s  a 

p r e s e n t a t i o n  of cos t -bene f i t  techniques a p p l i e d  t o  i n t e r c i t y  s e r v i c e s  i n  

r u r a l  a r e a s ,  and t h e  f i n a l  chap te r  d i scusses  ways i n  which modal a l t e r n a t i v e s  

can be eva lua ted-  



A PLANNING PROCESS FOR R U W  INTERCITY MODES 

Thi s  chap te r  p r e s e n t s  a process  t h a t  s t a t e  o r  l o c a l  p l anne r s  and o t h e r  

o f f i c i a l s  can use  when dea l ing  w i t h  r u r a l  i n t e r c i t y  s e r v i c e s ,  and p rov ides  a 

framework fo r  u t i l i z i n g  t h e  techniques  presented  i n  t h e  fo l lowing  chap te r s .  

Together ,  t h e  process  and t h e  techniques  a r e  intended t o  a i d  i n  t h e  a n a l y s i s  

and eva lua t ion  o f  i n t e r c i t y  bus ,  ra i l  f r e i g h t ,  r eg iona l  a i r ,  and ra i l  passenger  

s e rv i ces .  

An o v e r a l l  framework, o r  p lanning  process ,  i s  important because it m y  

a i d  i n  t h e  i d e n t i f i c a t i o n  o f  p o t e n t i a l  s e r v i c e  problems o r  o p p o r t u n i t i e s  b e f o r e  

a c r i s i s  occurs ,  g iv ing  p l anne r s  and e l e c t e d  o f f i c i a l s  time t o  g a t h e r  t h e  

needed d a t a ,  t o  eva lua t e  what t h e  p u b l i c  i n t e r e s t  i n  p a r t i c u l a r  s e r v i c e s  might 

be ,  and t o  decide on t h e  a p p r o p r i a t e  ac t ions .  Because t h e s e  modes a r e  i n  t h e  

p r i v a t e  s e c t o r  and a r e  e s s e n t i a l l y  unsubsidized,  dec i s ions  by t h e  o p e r a t o r s  

a r e  based on m r k e t  f a c t o r s  and m y  occur quick ly ,  l eav ing  l i t t l e  t i m e  f o r  

pub l i c  response. A planning p roces s  can a t  l e a s t  ensure t h a t  p l anne r s  and 

o t h e r  o f f i c i a l s  a r e  aware o f  t h e  i s s u e s  a f f e c t i n g  t h e  i n d u s t r y ,  t h e  s e r v i c e s  

provided,  t h e i r  importance, and p o t e n t i a l  a l t e r n a t i v e  responses.  

The p roces s  can be thought  o f  as d i s c r e t e  s t a g e s  of  i n f o r m t i o n  g a t h e r i n g ,  

a n a l y s i s ,  and decision-making, each wi th  a number o f  d i f f e r e n t  t echn iques  used 

t o  accomplish t h e  task .  D i f f e rences  i n  t h e  regula tory  c o n t r o l s ,  r e p o r t i n g ,  

and funding p o s s i b i l i t i e s  f o r  each m d e  i n  each l o c a l e  r e q u i r e  t h e  u s e  o f  d i f -  

f e r e n t  methods wi th in  each o f  t h e  s t a g e s ,  though i n  genera l  t h e  p roces s  w i l l  



fol low many of t h e  same s t e p s  r ega rd l e s s  of mode. I d e a l l y ,  t h e  process  should 

begin be fo re  a c r i s i s  such as an abandonment f i l i n g  o r  r eques t  f o r  p u b l i c  

support  f o r  a new s e r v i c e  c r e a t e s  pressures  f o r  immediate dec is ions .  Early 

d e t e c t i o n  of  p o t e n t i a l  problems i n  t h e  provis ion  of d e s i r a b l e  s e r v i c e s  may 

even a i d  i n  pe rmi t t i ng  coord ina ted  e f f o r t s  among u s e r s ,  pub l i c  bodies ,  and t h e  

c a r r i e r  t o  a v e r t  a  c r i s i s  l a t e r  on. 

F igure  2-1 p r e s e n t s  a bas i c  desc r ip t ion  of t h e  s t e p s  i n  a gene ra l i zed  

planning p roces s  f o r  t h e  i n t e r c i t y  nodes. It c o n s i s t s  of  n ine  s t e p s  occu r r ing  

i n  fou r  s t a g e s ,  which a r e  

a i d e n t i f i c a t i o n  of problems and o p p r t u n i t i e s ,  

e a s s e s s i n g  t h e  p u b l i c  i n t e r e s t ,  

a p r o j e c t  a n a l y s i s ,  and 

a a n a l y s i s  of c o s t s  and bene f i t s .  

IDENTIFICATION OF PROBLEMS AND OPPORTUNITIES 

I n  t h i s  s t a g e ,  t h e  p l anne r s  o r  o t h e r  o f f i c i a l s  examine t h e  r o l e  of t h e  

i n t e r c i t y  t r a n s p o r t a t i o n  s e r v i c e s  i n  t h e i r  a r e a s  of  j u r i s d i c t i o n  t o  ga in  an  

understanding of t h e  p u b l i c  i n t e r e s t  i n  them, and t o  become aware of p o s s i b l e  

f u t u r e  o p p o r t u n i t i e s  o r  yroblem a reas .  The f i r s t  s t e p  i s  an  inventory  of t h e  

indus t ry  provid ing  t h e  s e r v i c e ,  inc luding  i t s  o rganiza t ion ,  s e r v i c e s ,  p l ans ,  

and c u r r e n t  i s s u e s .  

Indus t ry  Analysis  

P lanners  and o t h e r  s t a t e  o r  l o c a l  o f f i c i a l s  should f i r s t  inventory t h e  

s e r v i c e s  provided i n  t h e i r  j ~ r i S d i ~ t i 0 n  by t h e  modes under review, i nc lud ing  

t h e  r o u t e s ,  schedules ,  t e rmina l s ,  c h a r a c t e r i s t i c s  of t h e  veh ic l e s  ( age ,  s i z e  

o r  c a p a c i t y ) ,  f a r e s  o r  r a t e s ,  and organiza t ion  of t h e  indus t ry .  

Much of t h i s  da t a  was formerly a v a i l a b l e  through r e p o r t s  f i l e d  w i t h  

r egu la to ry  agencies  at t h e  s t a t e  and Federa l  l e v e l .  Serv ice  c h a r a c t e r i s t i c s  

a r e  gene ra l ly  a v a i l a b l e  from s e r v i c e  guides ,  o r  f r o l n t h e  c a r r i e r s .  Information 

about t h e  f i r m  may be a v a i l a b l e  from regula tory  r e p o r t s  o r  t h e  f i rms them- 

se lves .  I n  gene ra l ,  t h i s  s t a g e  of t h e  process  should involve con tac t s  w i th  

f i r m ' s  management, perhaps a s  p a r t  of t h e  da t a  c o l l e c t i o n  p roces s ,  o r  as members 

of an advisory  committee t o  t h e  program o r  s tudy team engaged i n  t h e  process .  
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F igure 2-1: AN OVERALL PLANNING P R O C E S S  FOR I N T E H C I T Y  TRANSPORTATION MODES 



An impor tan t  p a r t  of t he  inventory process  is  t h e  i d e n t i f i c a t i o n  of i s s u e s  

a f f e c t i n g  t h e  i n d u s t r y  which could a f f e c t  t h e  f u t u r e  a v a i l a b i l i t y  of s e r v i c e ,  

such as d e c l i n i n g  usage ( ~ e r h a p s  i n  p a r t i c u l a r  a r e a s ,  o r  among p a r t i c u l a r  groups) ,  

c o s t  i n c r e a s e s ,  r e g u l a t o r y  d i f f i c u l t i e s ,  competi t ive p r e s s u r e s ,  o r  combinations 

of t h e s e  f a c t o r s .  C a r r i e r  p lans  f o r  fu tu re  growth, new s e r v i c e s ,  o r  p o s s i b l e  

changes i n  product  mix (such a s  a s h i f t  from regular - route  t o  a i r p o r t  bus 

s e r v i c e )  should a l s o  be i d e n t i f i e d .  This contex t  w i th in  which t h e  t r a n s p o r t a t i o n  

i n d u s t r y  o p e r a t e s  i s  important ,  a s  f a c t o r s  a f f e c t i n g  the  i n d u s t r y  gene ra l ly  

may be t r a n s l a t e d  i n t o  s p e c i f i c  problems a t  t h e  l o c a l  l e v e l .  

Market Analys is  

This  s t e p  i n  t h e  problem i d e n t i f i c a t i o n  s t a g s  is d i r e c t e d  a t  t h e  u s e r s  of 

t h e  t r a n s p o r t a t i o n  s e r v i c e s  and a t  those who a r e  i n d i r e c t l y  a f f e c t e d  by p o s s i b l e  

s e r v i c e  changes. I n  t h i s  case ,  t he  process  would be d i r e c t e d  a t  determining who 

t h e  customers a r e  now, what a r e  t h e i r  c h a r a c t e r i s t . i c s ,  what changes would they 

l i k e ,  and what a r e  t h e i r  a l t e r n a t i v e s .  

Depending on t h e  mode, t he  time a v a i l a b l e ,  and the  i s s u e s ,  t h i s  s t e p  could 

involve  surveys  of  i n t e r c i t y  bus, r eg iona l  a i r ,  i n t e r c i t y  r a i l ,  o r  f e r r y  passen- 

gers .  It could a l s o  involve  surveys of sh ippe r s  u s ing  r a i l  f r e i g h t  s e r v i c e ,  o r  

even p o t e n t i a l  s h i p p e r s  loca ted  along r a i l  r ou te s .  In  some p l a c e s ,  market re -  

s ea rch  techniques  have been used t o  contac t  non-users and a sk  why t h e  s e r v i c e  

does no t  meet t h e i r  needs. 

This  s t e p  can be l imi t ed  t o  examining t h e  s i z e  and c h a r a c t e r i s t i c s  of t he  

aggrega te  market and looking  a t  recent  t r ends ,  o r  i t  can go a s  f a r  a s  u s ing  de- 

mand models t o  p r e d i c t  the  aggregate  demand i n  t h e  f u t u r e  under d i f f e r e n t  

s cena r ios  of f u e l  p r i c e s ,  economic a c t i v i t y ,  and o t h e r  i n f luences .  The main 

purpose i s  t o  understand the  need and demand f o r  t he  t r a n s p o r t a t i o n  s e r v i c e s  

i n  a gene ra l  s ense .  

I d e n t i f i c a t i o n  of  S p e c i f i c  Problems and Oppor tuni t ies  - 

Combining t h e  r e s u l t s  of the  f i r s t  two s t e p s  should provide a n  i n d i c a t i o n  

of s p e c i f i c  problem a r e a s  o r  p laces  i n  which coordinated a c t i o n  could r e s u l t  

i n  a d d i t i o n a l  o r  improved s e r v i c e s .  I d e a l l y ,  t h i s  is  t h e  p o i n t  a t  which e a r l y  

warning s i g n s  become apparent ,  such a s  reduct ions  i n  usage t o  l e v e l s  t h a t  a r e  

n o t  economical ly v i a b l e  t o  t h e  c a r r i e r ,  o r  d e c l i n i n g  s e r v i c e  q u a l i t y .  



For each mode t h e  e a r l y  warning s i g n s  my be d i f f e r e n t ,  and t h e  measures 

of problems a r e  t h e r e f o r e  unique t o  each. For b ranch l ines  it may be a d e c l i n e  

i n  t h e  number of ca r loads  p e r  t rack-mile  o r  u n a v a i l a b i l i t y  o f  c a r s  ( a s  descr ibed  

i n  t h e  example below). For i n t e r c i t y  buses,  it msy be r educ t ions  i n  frequency 

t o  once a day, o r  on demand only. For r eg iona l  a i r  s e r v i c e ,  it may be f requent  

tu rnover  i n  c a r r i e r s  se rv ing  a p a r t i c u l a r  a i r p o r t  o r  a d e c l i n e  i n  enplanements. 

Often t h e  c a r r i e r s ,  i f  i n v i t e d  t o  p a r t i c i p a t e  i n  t h e  process ,  can be q u i t e  

h e l p f u l  i n  i d e n t i f y i n g  t h e  problems. 

AN EXAMPLE OF EARLY WARNING SIGNALS CONCERNING 
POTENTIAL PROBLEMS WITH INTERCITY TRANSPORTATION SERVICES: 

RAIL FREIGHT SERVICES 

One procedure f o r  determining whether o r  no t  a r a i l  branch l i n e  i s  being 
opera ted  p r o f i t a b l y  i s  t o  t ake  t h e  annual  number o f  ca r loads  o f  t r a f f i c  which 
o r i g i n a t e  o r  te rmina te  on a given branch l i n e  ( o r  a t e rmina l  segment o f  a 
branch l i n e )  and d iv ide  t h i s  number by t h e  l eng th  of  t h e  l i n e  i n  miles.  I f  
t h e  r e s u l t  i s  s u b s t a n t i a l l y  above 70 ca r loads  annual ly pe r  mile ,  t h e  l i n e  i s  
probably p r o f i t a b l e .  I f  t h e  r e s u l t  i s  s u b s t a n t i a l l y  below 70 ca r loads  annual ly 
p e r  mile ,  t h e  ope ra t ion  o f  t h e  l i n e  by a major r a i l r o a d  i s  l i k e l y  t o  be unpro- 
f i t a b l e  (though opera t ion  by a smal le r  "short- l ine" r a i l r o a d  may be p r o f i t a b l e ) .  

I t  should be noted that t h i s  "70-carloads annual ly  pe r  mile" r u l e  i s  only  
a rough i n d i c a t o r  o f  p r o f i t a b i l i t y .  Other f a c t o r s  a f f e c t i n g  p r o f i t a b i l i t y  a r e :  
t h e  type  o f  s e r v i c e  requi red  on t h e  l i n e  ( i t  i s  l e s s  c o s t l y  t o  p i ck  up 25 c a r s  
once from a g r a i n  e l e v a t o r  than  t o  p ick  up o r  d e l i v e r  t h e  same number o f  c a r s ,  
two o r  t h r e e  a t  a t ime,  s e v e r a l  t imes  a  week); t h e  p r o f i t a b i l i t y  o f  t h e  t r a f f i c  
generated by t h e  l i n e ;  and t h e  degree t o  which s e r v i c e  t o  t h e  l i n e  can be 
meshed wi th  o t h e r  rail  opera t ions .  Furthermore, t h e  70-carload r u l e  a p p l i e s  
only t o  major r a i l r o a d s .  I t  has been suggested t h a t  sho r t - l i ne  r a i l r o a d s  have 
a good chance o f  succeeding i f  t h e i r  l i n e s  genera te  a t  l e a s t  40-carloads annual- 
ly pe r  mile  and they can hold down c o s t s ,  and they have a very good chance o f  
succeeding i f  t h e i r  l i n e s  genera te  a t  l e a s t  60 ca r loads  annual ly  pe r  mile;  
below t h e  40 ca r loads  p e r  mile l e v e l ,  t h e  chances of success  f o r  a sho r t - l i ne  
r a i l r o a d  become more tenuous,  and below 20 t h e s e  chances a r e  probably n i l .  

Other e a r l y  warning s i g n s  o f  no te  inc lude  t r a c k  d e t e r i o r a t i o n ,  poor ser -  
v i c e ,  o r  f a i l u r e  t o  supply sh ippe r s  w i th  an adequate  number o f  c a r s . l  

l F o r  f l r r ther  d e t a i l s  s ee  two p u b l i c a t i o n s  of  t h e  North Caro l ina  Departuent o f  
T ranspor t a t ion ' s  Transpor ta t ion  Planning Divis ion:  How To Deal With Rai lroad 
Abandonment, second e d i t i o n ,  1983, and Preserv ing  Local  R a i l  Se rv i ce ,  1985. 



An a l t e r n a t i v e  means of i d e n t i f y i n g  problems is  t o  r e l y  on the  r e g u l a t o r y  

process .  C a r r i e r s  may f i l e  t o  d i scon t inue  s e r v i c e ,  change f r equenc ie s ,  r a i s e  

r a t e s ,  o r  o f f e r  new se rv i ces .  Because of t h e  h i a t o r y  of r e g u l a t o r y  c o n t r o l ,  

i n  many p laces  such f i l i n g s  remain t h e  i n i t i a l  m e a s  of d e f i n i n g  problems, o r  

of  p u b l i c  awareness of changes i n  an indus t ry .  Rai l roads and i n t e r c i t y  bus 

l i n e s  cont inue  t o  have t o  f i l e  many such changes, f i r s t  with s t a t e  agencies  

and then  with the  I C C .  A i r  s e r v i c e ,  seldom regula ted  a t  t h e  s t a t e  l e v e l ,  i s  

now s u b j e c t  t o  few Federa l  r e g u l a t i o n s ,  s o  t h e  c a r r i e r s  themselves a r e  t h e  b e s t  

sou rces  of information.  

A major problem wi th  r e ly ing  on t h e  r egu la to ry  process  a s  t he  only means 

of  problem i d e n t i f i c a t i o n  is t h a t  t h i s  s t r a t e g y  does no t  begin t o  o p e r a t e  

u n t i l  a  problem has  become a c r i s i s ,  and then maqy of the  a c t o r s  a r e  a l r eady  

ope ra t ing  i n  a d v e r s a r i a l  r o l e s ,  o f t en  under t ight;  deadl ines .  Also, i f  t h e r e  

a r e  a c t i o n s  t h a t  s t a t e s  o r  l o c a l  a r e a s  could be performing t o  suppor t  o r  a t -  

t r a c t  new s e r v i c e s ,  such oppor tun i t i e s  a r e  u n l i k e l y  t o  be i d e n t i f i e d  i n  regula-  

t o r y  f i l i n g s .  It does,  however, provide a  major means of d a t a  c o l l e c t i o n .  

ASSESSING THE PUBLIC INTEREST: FORMULATION OF GOALS AND POLICY OPTIONS 

The second s t a g e  i s  r e a l l y  t h e  de te rmina t ion  of t h e  p o s s i b l e  po l i cy  

op t ions  a v a i l a b l e  and t h e  g o a l s  t h a t  each i s  intended t o  suppor t .  Unlike 

a  c l a s s i c a l  planning process  t h a t   begin^ with goa l  formula t ion ,  we have 

included such a c t i v i t i e s  a f t e r  in format ion  is a v a i l a b l e  on t h e  i n d u s t r y ,  

i t s  r o l e ,  t h e  usage of t he  s e r v i c e s ,  and the  problems o r  o p p o r t u n i t i e s  i t  

p re sen t s .  Goal formulat ion should precede the  development of programs f o r  

funding o r  suppor t ing  s e r v i c e s ,  i n  o r d e r  t h a t  scarce  resources  no t  be wasted 

on p r o j e c t s  no t  i n  t h e  o v e r a l l  pub l i c  i n t e r e s t .  

PROJECT ANALYSIS 

Once problems and o p p o r t u n i t i e s  have been i d e n t i f i e d ,  and t h e  p u b l i c  g o a l s  

and o b j e c t i v e s  f o r  r u r a l  i n t e r c i t y  s e r v i c e  determined on a  g e n e r a l  l e v e l ,  t h e  

p roces s  t u r n s  t o  t he  a n a l y s i s  of t h e  s p e c i f i c  p ro j ec t .  The f i r s t  s t e p  i n  t h i s  

s t a g e  i n c l u d e s  t h e  de te rmina t ion  of t h e  n a t u r e  of t he  needed a s s i s t a n c e .  It i s  

p o s s i b l e  t h a t  awareness of a  p o t e n t i a l  problem can lead d i r e c t l y  t o  a c t i o n s  by 

u s e r s  and o t h e r s  t o  prevent  a l a t e r  c r i s i s ,  such a s  i nc reas ing  usage of  t h e  



s e r v i c e ,  i nc reas ing  pub l i c  awareness, o r  provid ing  pub l i c  t e rmina l  f a c i l i t i e s .  

This  may a v e r t  the  need f o r  f u r t h e r  a n a l y s i s  o r  t h e  development of p r o j e c t s .  

However, i f  such a c t i o n s  do not  appear  t o  be s u f f i c i e n t ,  a t  t h i s  p o i n t  

t he  s t e p s  i nc lude  des ign  of  p r o j e c t  a l t e r n a t i v e s ,  developing c o s t  e s t i m a t e s ,  

e s t ima t ing  usage and revenues, and then  de termining  whether a d d i t i o n a l  funding 

would be requi red  f o r  t he  se rv i ces .  

Design of A l t e r n a t i v e s  

P lanners  may have a l r e a d y  determined from t h e  problem a n a l y s i s  what some 

of t h e  l i k e l y  a l t e r n a t i v e s  may be. They can range from marketing and t e c h n i c a l  

a s s i s t a n c e ,  t o  l imi t ed  a s s i s t a n c e  i n  funding p a r t i c u l a r  c a p i t a l  i n p u t s  ( such  a s  

low-cost bus loans ,  r e h a b i l i t a t i n g  t e rmina l s ,  e t c . ) ,  t o  c a p i t a l  investments  i n  

f a c i l i t i e s .  Operating a s s i s t a n c e  can inc lude  l i m i t e d  types such as p rov i s ion  

of h e l p  on insurance  c o s t s  o r  d r i v e r  layover  f a c i l i t i e s ,  r e l i e f  from t a x e s  o r  

u s e r  f e e s ,  o r  purchase of s e r v i c e  under c o n t r a c t s .  

Cost Es t imat ion  

Cost e s t ima t ion  depends on t h e  a l t e r n a t i v e s  s e l e c t e d .  I f  t he  a l t e r n a t i v e s  

a r e  r e s t r i c t e d  t o  c a p i t a l  p r o j e c t s ,  engineer ing  c o s t  e s t ima te s  of the  r equ i r ed  

a c t i o n s  should be obta ined ,  e i t h e r  from t h e  c a r r i e r  o r  from independent sources .  

For ope ra t ing  p r o j e c t s ,  a c t u a l  opera t ing  c o s t s  should be obtained f o r  t h e  most 

r ecen t  opera tor .  These should be compared t o  est imated c o s t s  us ing  i n d u s t r y  

u n i t  c o s t s  a s  a  means of eva lua t ing  whether o r  no t  t h e  problem i s  c a r r i e r  

e f f i c i e n c y .  I n  many t r a n s p o r t a t i o n  i n d u s t r i e s ,  new c a r r i e r s  wi th  lower operat-  

i n g  c o s t s  a r e  a b l e  t o  ope ra t e  marginal s e r v i c e s  s u c c e s s f u l l y  and,  i f  p o s s i b l e ,  

low-cost ope ra to r  u n i t  c o s t s  should a l s o  be app l i ed .  Operating c o s t s  should 

a l s o  be evaluated f o r  c a p i t a l  p r o j e c t s ,  a s  c a p i t a l  investment may change t h e  

ope ra t ing  c o s t s  ( indeed,  t h i s  could be a  major b e n e f i t  of such investments) .  

Chapter 3 of  t h i s  r e p o r t  p re sen t s  t h r e e  methods f o r  e s t ima t ing  t h e  ope ra t ing  

c o s t s  f o r  r a i l  branch l i n e  s e r v i c e ,  i n t e r c i t y  bus s e r v i c e ,  and r eg iona l  a i r l i n e  

s e r v i c e .  



Est imat ion  of  Demand and Revenues - 
The f e a s i b i l i t y  of t he  s e r v i c e  depends on the  r e l a t i o n s h i p  between revenues 

and demand. Demand i s  t h e  a c t u a l  usage of the  s e r v i c e ,  g iven  i ts  f a r e s  o r  

r a t e s  and i t s  ope ra t ing  c h a r a c t e r i s  t i c s .  I n  genera 1, decision-makers should use 

a c t u a l  usage d a t a  a s  t he  beginning of the  a n a l y s i s ,  comparing usage t o  e s t i -  

mated demand based on the  behavior of u se r s  of s i m i l a r  s e r v i c e s  elsewhere. 

This  can be done by us ing  s imple models c a l i b r a t e d  on o t h e r  s e r v i c e s  t o  p r e d i c t  

demand and comparing the  p r e d i c t i o n s  t o  the a c t u a l  f i g u r e s .  Simple demand 

e s t ima t ion  technriques f o r  i n t e r c i t y  bus and r eg iona l  a i r l i n e  s e r v i c e  a r e  pre- 

sen ted  i n  Chapter  4 of t h i s  r epo r t .  For r a i l  branch l i n e  s e r v i c e ,  t he  number 

of p o t e n t i a l  users i s  g e n e r a l l y  very smal l ,  and they should be contacted d i -  

r e c t l y .  Bevenues can be est imated by taking the  demand e s t i m a t e s  and mult iply-  

i ng  then  by average f a r e s  or !  if average t r i p  l eng ths  a r e  known, t h e  r a t e  p e r  

passenger-mile o r  per  ton-mile can be used t o  compute revenue. 

I n  t h i s  s t e p ,  t h e  c o s t s  of a l t e r n a t i v e s  a r e  compared t o  t h e  expected re- 

venues t o  determine t h e  f e a s i b i l i t y  of the  se rv i ce .  It  may wel l  be t h a t  i m -  

proved c a r r i e r  ope ra t ing  e f f i c i e n c i e s  (perhaps from a new, lower-cost c a r r i e r )  

can lower c o s t s  s u f f i c i e n t l y  so  t h a t  t h e  s e r v i c e  i s  f e a s i b l e  without f u r t h e r  

a s s i s t a n c e .  However, i f  i t  appears  t h a t  publ ic  a s s i s t a n c e  f o r  opera t ing  c o s t s  

o r  f o r  c a p i t a l  investments  i s  requi red ,  the  b e n e f i t s  t o  t h e  p u b l i c  from t h i s  

expendi ture  must be compared t o  t he  cos t s ,  and a  de te rmina t ion  made a s  t o  

whether o r  n o t  p u b l i c  suppor t  i s  j u s t i f i e d .  

ANALYSIS OF COSTS AND BENEFITS 

A t  t h i s  s t a g e ,  t h e  c o s t s  and b e n e f i t s  of a l t e r n a t i v e  l e v e l s  of pub l i c  

involvement i n  the  p r o j e c t  o r  s e r v i c e  a r e  compared. I n  t h e  b a s i c  methodologi- 

c a l  s ense ,  a c a l c u l a t i o n  of t he  c o s t s  and b e n e f i t s  is made, based on t h e  d a t a  

developed i n  the e a r l i e r  s t e p s  of t h e  process .  Chapter 5 of t h i s  r e p o r t  pre- 

s e n t s  an overview of cos t -bene f i t  a n a l y s i s  methods, a s  w e l l  a s  examples of 

pub l i c  a s s i s t a c e  appl ied  t o  c a p i t a l  investments and t o  opera t ing  a s s i s t a n c e  

f o r  r a i l  branch l i n e  improvements and r u r a l  i n t e r c i t y  bus s e r v i c e s .  



The process  of determining c o s t s  and b e n e f i t s  can inc lude  many more f a c t o r s .  

P o l i c i e s  on r eg iona l  e q u i t y ,  r e d i s t r i b u t i o n ,  and a s s i s t i n g  s p e c i a l  need groups 

can and should a l s o  be included i n  t h i s  process .  

Pub l i c  resources  a r e  g e n e r a l l y  s c a r c e ,  but  a r e  even more s c a r c e  f o r  a s s i s t -  

i ng  r u r a l  i n t e r c i t y  modes. Care must be taken  t h a t  publ ic  r e sou rces  i nves t ed  

i n  p r o j e c t s  o r  programs ( i f  any) be l i k e l y  t o  r e t u r n  the  maximum amount of  

pub l i c  good, and t h i s  s t a g e  i n  t h e  process  i s  intended t o  provide  p l anne r s  and 

pub l i c  o f f i c i a l s  wi th  an understanding of t h e  t o o l s  requi red  t o  perform t h i s  

t a sk .  

The process  presented he re  is  very gene ra l .  T ranspor t a t ion  p l anne r s  w i l l  

need t o  do a d d i t i o n a l  work t o  f i l l  i n  t h e  s p e c i f i c  s t e p s  f o r  any mode o r  any 

p a r t i c u l a r  s i t u a t i o n .  This  handbook is intended t o  provide a beginning,  and 

t o  p re sen t  s e v e r a l  s p e c i f i c  techniques f o r  accomplishing s t e p s  i n  t h e  process .  

The remainder of t h e  volume i s  dedica ted  t o  t h e  s p e c i f i c  methods mentioned above. 





ESTIMATING COSTS OF INTERCITY SERVICES 

This chapter  presents  techniques f o r  est i lnat ing c o s t s  a s  p a r t  o f  t h e  

planning process f o r  i n t e r c i t y  modes i n  r u r a l  areas. The t o o l s  presented a r e  

s t ra ight forward ,  bas ic  formulas f o r  e s t i m t i n g  t h e  operat ing c o s t s  o f  i n t e r c i t y  

bus se rv ice ,  branchline rail f r e i g h t  se rv ice ,  and short-haul a i r l i n e  service .  

The presenta t ions  here a r e  b r i e f  but  they include the  e s s e n t i a l s  a long wi th  

examples from a c t u a l  s i tua t ions .  The techniques r e ly  on da ta  from published 

sources descr ib ing e x i s t i n g  routes  o r  s e r v i c e s  fo r  each o f  t h e  mdes .  I n  each 

case ,  those  persons analyzing c o s t s  f o r  a p a r t i c u l a r  service  should m k e  every 

e f f o r t  t o  f ind  out  the  cos t s  incurred  by t h e  cu r ren t  o r  mst recen t  opera tor .  

Such i n f o r m t i o n  can then be updated o r  ad jus ted  t o  r e f l e c t  c o s t  inc reases  o r  

changes i n  t h e  planned operation. 

This  technique provides the  u s e r  with a procedure f o r  es t imat ing  t h e  c o s t  

of opera t ing  a new i n t e r c i t y  bus rou te  o r  r e v i s i n g  se rv ice  on an e x i s t i n g  route.  

l ~ h i s  c o s t  est imation procedure was o r i g i n a l l y  prepared by Ecosometrics, In- 
corporated under subcontract t o  P e a t ,  Marwick, Mitchell  & Co. f o r  inc lus ion  i n  
I n t e r c i t y  Bus Service Planning -- F i n a l  Report,  prepared f o r  t h e  National  Co- 
opera t ive  Highway Research Program, National  Research Council,  March 1983. 



The technique r e l i e s  on u n i t  cos t  data  from ex i s t ing  routes ,  spec ia l  surveys 

from published references  t o  s imi la r  systems. Data generated by spec ia l  e f f o r t s  

a r e  usually most accurate  but mst expensive, i f  such data  a r e  not ava i l ab le ,  

o r  if t i m e  o r  money a r e  cons t ra in t s ,  un i t  cos t  e s t i m t e s  should be subs t i tu ted  

where appropriate.  Unit co s t s  w i l l  vary by c l a s s  of c a r r i e r  and must be peri-  

od ica l ly  updated fo r  i n f l a t i o n  using appropriate f a c t o r s  f o r  each cos t  category. 

The procedure f o r  est imating cos t s  of a spec i f i c  i n t e r c i t y  bus route con- 

sists of four s t ep s  which a r e  shown on the worksheet i n  Table 3-1. The four 

s t ep s  a r e  t o  es t imate  service  cha r ac t e r i s t i c s ,  t o  e s t i m t e  operating cos t s ,  t o  

est imate approx imte  c a p i t a l  co s t s ,  and t o  e s t i m t e  t o t a l  annual cos ts .  Infor- 

mation i d e n t i m i n g  t h e  cor r idor ,  service option, region, and type of c a r r i e r  

should be recorded on t he  top  of each worksheet. Each s t ep  can be completed 

using t he  guidel ines  described i n  the  following paragraphs. 

Step 1: Estimate Service Charac te r i s t i c s  

Three se rv ice  c h a r a c t e r i s t i c s  a r e  required i n  t h i s  cos t ing procedures: 

annual bus miles,  annual paid dr iver  hours, and number o f  buses required for  

the  route. 

Annual Bus Miles 

Annual bus miles i s  estimated i n  Step l . A  of  Table 3-1. I t  cons i s t s  of 

t he  sum of annual operating miles and annual deadhead miles. Annual operating 

bus miles can be est imated by multiplying the one-way mileage times the  weekly 

one-way frequency. An e s t i m t e  of weekly deadhead mileage fo r  a route a l s o  

should be e s t i m t e d  and entered i n  the  appropriate box of Step l.A. 

Annual Paid Driver Hours 

The t o t a l  number of paid dr iver  hours i s  calcula ted i n  Step 1.3. Annual 

d r ive r  hours include:  

e Revenue d r ive r  hours ( i . e . ,  hours driving a bus i n  scheduled service)  

0 Layover hours between scheduled runs ( ineluding "c le r ica l "  hours each 
day t o  s tage  buses, complete paperwork, e t c . )  

e Deadhead hours involved i n  driving a bus empty t o  a s t a r t i n g  point o r  
terminal  



Table 3-1: COST AXALYSIS WORK SHEET -- INTERCITY BUS SERVICE 

Cor r idor :  S e r v i c e  Option: 
Region : C a r r i e r  Class: 

STEP 1: ESTIMATE SERVICE CHARACTERISTICS 

A .  Annual Bus Miles (BMT) 

Operat ing Miles Deadhead Miles 
One-way Mileage x Weekly Deadhead Mileage , 

Weekly - One & Frequency - - 

T o t a l  Annual Miles (3MT) = (Operat ing Miles  + Deadhead ~ i l e s )  x 52 
= ( + ) x 5 2 =  

B. Annual Paid Driver  Hours (ADH) 

Revenue Hours Non-Revenue Hours 
Weekly Revenue Driver  Hrs Weekly Layover Hours + 

Weekly Deadhead Hours + 
Weekly "Dead" Hours + 
Weekly Other Hours + - - 

T o t a l  Annual Paid Driver  Hours (ADH) = (Revenue + Non-~evenue) x 52 
= ( + ) x 5 2 =  

STEP 2: ESTIMATE OPERATING COSTS 

Uni t  Cost  I n f l a t i o n  Index Annual BMT 
Cost  (from Table  3-2 x ( ~ r o m  Table 3-41 x (From S t e p  = Annual Cost  

Element o r  3-3) 1 , ~ )  
( A )  ( B )  (C) 

Maintenance ( ~ a i n t e n a n c e  Index 9 
Fuel /BMT ( F u e l  Index) 
Dr ive r   rivers Index) 

T o t a l  Operating Costs = (Maintenance + h e 1  +  river) x (overhead 
= ( + - + - ) x  I ) = $  

STEP 3: ESTIMATE "FIRST CUT" ANNUAL CAPITAL COSTS 

A ,  Number sf Buses (N) C. Length of  Lease (Years )  (1;) 
B. C a p i t a l  Cost p e r  Bus $ ( c )  D. Preva i l ing  I n t e r e s t  Rate (s )  

Determine Approximate Annual Lease Cost = 
(From Table 3-5) 

STEP 4:  ESTIMATE TOTAL ANNUAL COSTS 

T o t a l  Cos t s  = Operating Cos t s  ( ) + C a p i t a l  Costs  ( = $  
( ~ r o m  S t e p  2 )  (F'rom S t e p  3) 

Source:  Pea t ,  Marwick, M i t c h e l l  & Co., I n t e r c i t y  Bus Serv ice  Planning - F i n a l  
Report. Prepared f o r  t h e  Nat ional  Cooperative Highway Research Program, 
Transpor ta t ion  Research Board, Nat ional  Research Counci l ,  March, 1983. 



If full-time d r i v e r s  a r e  t o  be employed, "dead" hours a r e  those  fo r  
which no s e r v i c e  i s  performed but fo r  which d r i v e r s  a r e  pa id  t o  guaran- 
t e e  40 hours weekly wages. Following Bureau of  Motor C a r r i e r  Safe ty  
(BMCS) r egu la t ions ,  it should be assumed t h a t  each d r i v e r  i s  not  
employed m r e  than 40 hours yer  week o r  m r e  than s ix  consecutive days 
a t  a t i m e .  I f  t h e  schedule f o r  the  p a r t i c u l a r  se rv ice  r e q u i r e s  a d r i v e r  
f o r  fewer than 40 hours a week (say 35 hours) ,  then the  ex t ra  hours 
(and r e s u l t i n g  wages) should be added t o  t h e  c o s t  o f  t h e  route.  How- 
ever ,  i f  part-time d r i v e r s  a r e  used, it i s  not necessary t o  include t h e  
c o s t  of these  "dead" d r i v e r  hours. 

The alarm of  the  f i v e  time components (revenue, layover ,  deadhead, "dead", and 

o the r  hours)  equals  t h e  t o t a l  paid d r i v e r  hours. 

The number of buses needed fo r  a spec i f i c  route  over a 24-hour period i s  

determined by analyzing t h e  a c t u a l  o r  assumed schedules. This i n f o r m t i o n  i s  

needed t o  e s t i m t e  the c a p i t a l  c o s t  of  a route a s  we l l  a s  t o  es t imate  annual 

paid d r i v e r  hours. 

Any s i g n i f i c a n t  deadheading from ( o r  t o )  t h e  garage t o  ( o r  from) t h e  f i r s t  

departure point  should be included i n  t h i s  determination. The a n a l y s t  should 

a s c e r t a i n  whether back-up vehic les  for  the  proposed route  would already be 

ava i l ab le  i n  a p o t e n t i a l  ope ra to r ' s  ex i s t ing  f l e e t .  I f  not ,  t h e  cos t  o f  t h e  

necessary back-up v e h i c l e s  should be included a s  c a p i t a l  expense f o r  t h e  pro- 

posed rou te  o r  improvemnt. 

Operating c o s t s  f o r  e i t h e r  a n  e x i s t i n g  o r  proposed se rv ice  a r e  est imated i n  

Step  2. These c o s t s  vary d i r e c t l y  with bus ac t iv i ' ty ,  and include d r i v e r  wages, 

f u e l  and oil expenses, and garage, equipment, and mintenance  expenses. 

Unit c o s t s  f o r  a p a r t i c u l a r  c a r r i e r  can be ca lcu la ted  based on t h a t  car -  

r i e r ' s  submissions t o  regula tory  bodies. However, i n  cases where c a r r i e r s  do 

not opera te  on designated r o u t e s ,  o r  where "order of  magnitude" c o s t  e s t i i m t e s  

a r e  des i red  and need t o  be ca lcu la ted  quickly, a s e t  of cos t  es t imates  can be 

useful. which r e f l e c t  average o r  t y p i c a l  values appl icable  t o  a r e l a t i v e l y  

broad range o f  s i t u a t i o n s .  Such de fau l t  es t imates  f o r  opera t ing  c o s t s  f o r  



Class  I carr iers1  fo r  1979 a r e  presented i n  Table 3-2. Unit opera t ing  c o s t  

measures f o r  Class I1 and some smaller  Class I opera tors  a r e  presented i n  

Table 3-3. 

Driver Labor Costs 

The labor  cos t  fo r  d r i v e r s  i s  est imated by taking t h e  number o f  paid. d r i v e r  

hours required for  the  proposed s e r v i c e  from Step 1 . A  and mult iplying t h a t  

number o f  hours by t h e  estimated d r i v e r  hourly ra te .   his rate i s  t h e  paid  

r a t e  only, not including f r inge  b e n e f i t s .  Fringe b e n e f i t s  on a l l  personnel  

a r e  included i n  t h e  overhead r a t e .  ) Carr ier -speci f ic  hourly r a t e s  should be 

used i n  t h i s  ca lcu la t ion ,  i f  ava i l ab le .  

Garage, Maintenance and Fuel Expenses 

Garage, maintenance and equipment expense per  bus mile (GME) and f u e l  and 

o i l  expense per  bus mile (FBM) values  may come e i t h e r  f'rorn es t ima tes  of  such 

values ( ~ a b l e s  3-2 and 3-3) o r  f'rom a c t u a l  c a r r i e r  costs .  These c o s t s  a r e  

c a l c u l a t e d  i n  Step 2. These u n i t  c o s t s  should be increased from 1979 values t o  

c u r r e n t  yea r  est imates with the  use o f  t h e  appropriate i n f l a t i o n  f a c t o r s  ( i . e . ,  

motor vehicle and p a r t s  products p r i c e  index f o r  GME and re f ined  petroleum 

products  estimated fo r  FMB) . I n f l a t i o n  fac to r s  for  fUel and maintenance 

( re spec t ive ly )  t o  ad jus t  c o s t s  from 1979 t o  current  l e v e l s  a r e  described 

below. Bus miles t r a v e l l e d  (BMT) i s  est imated i n  Step 1. 

Updatinb Operating Unit Cost Est imates fo r  I n f l a t i o n  

Unit operat ing c o s t s  a r e  presented  f o r  e i t h e r  1979 ( f i e 1  expenses pe r  bus 

mile,  garage mintenance expense pe r  bus mile)  o r  fo r  1980 ( d r i v e r  l abor  r a t e s  

p e r  hour).  I t  i s  important t h a t  these  u n i t  c o s t s  be estimated i n  cu r ren t  yea r  

p r i ces .  I n f l a t i o n  fac to r s  f o r  a s p e c i f i c  year  can be developed f o r  each o f  

t h e  t h r e e  ca tegor ies  of u n i t  c o s t s  by d iv id ing t h e  p a r t i c u l a r  p r i c e  index f o r  

t h a t  yea r  by the  p r i ce  index fo r  t h e  base year. Table 3-4 p r e s e n t s  t h e  f a c t o r s  

t o  i n f l a t e  cos t s  t o  p a r t i c u l a r  l e v e l s ,  f o r  p r i ces  m r e  cur ren t  than those  

shown, t h e  reader should contac t  t h e  U.S. Bureau o f  Labor S t a t i s t i c s .  

l ~ o r  accounting purposes, c a r r i e r s  a r e  c l a s s i f i e d  by the  I C C  according t o  t h e  
revenues they generate. Class  I c a r r i e r s  have an average g ross  opera t ing  
revenue i n  excess of $3 mil l ion .  C a r r i e r s  generating revenue o f  $3 mi l l ion  
o r  l e s s  a r e  c l a s s i f i e d  a s  non-Class I c a r r i e r s .  



Table 3-2 

1979 CLASS I UNIT COSTS 

Equipmnt and Garwe Fuel and Drivers  ' Wages 
Expenses per  O i l  Per Per Bus Mile 
Bus Mile Bus Mile 

National  Averagea 
Range 

Northeast Averagea $0.25 $0.12 $0.36 
Range 0.19 - 0.32 0.11 - 0.U 0.32 - 0.40 

Centra l  Averagea 
Range 

Southeast  Averagea $0.17 $0.11 $0.30 
Range 0.11 - 0.25 0.10 - 0.13 0.24 - 0.34 

West Averagea 
Range 

aThese values were ca lcu la ted  by r e j e c t i n g  t h e  h ighes t  and lowest values i n  
each category and c a l c u l a t i n g  t h e  average r e m i n i n g  u n i t  values. 

Note: There i s  a wide range i n  the  u n i t  c o s t s  f o r  Class 1 c a r r i e r s .  Conse- 
quently,  comparisons of average u n i t  c o s t s  among Class 1 c a r r i e r s  and 
wi th  non-Class 1 c a r r i e r s  should be c a r e m u  made. 

Source: Peat ,  Marwick, Mitchell  & Co., I n t e r c i t y  Bus Service  Planning - F i n a l  
Report. Prepared fo r  t h e  National Cooperative Highway Research Pro- 
gram, Transpor ta t ion  Research Board, National  Research Council,  March, 
1983. 



Table 3-3 

1979 BUS COST MEASURES 
FOR NON-CLASS I AND SMALL CLASS I OPEHATIONS 

Equipment and Garage Fuel and Drivers t  Wages 
Expenses per O i l  Per Per Bus Mile 
Bus Mile Bus Mile 

National Averagea 
Range 

Northeast Averagea 
Range 

Central  Averagea 
Range 

West Averagea 
Range 

aThese values were calcula ted by r e j ec t i ng  the  highest  and lowest values i n  
each category and ca lcu la t ing  t he  average remaining u n i t  values. 

Note: There i s  a wide range i n  the  un i t  cos t s  fo r  non-Class 1 and small Class - 
I ca r r i e r s .  Consequently, comparisons of a verage u n i t  cos t s  among 
such c a r r i e r s  and with l a rge  Class 1 c a r r i e r s  should be caref l i l ly  mde. 

Source: Peat, Marwick, Mitchell & Co., I n t e r c i t y  Bus Service  Planning - Fina l  
Report. Prepared for  the  National Cooperative Highway Research Pro- 
gram, Transportation Research Board, National Research Council, March, 
1983. 



Table 3-4: PRICE INDICES FOR INFLATION ADJUSTMENTS (1967 = 100) 

Operat ing Cost 
P r i ce  Index 1979 1980 19 81 1982 1983 1984 1985 1986 F a c t o r  f o r  

. 
Refined Petroleum 444.8 674.7 827.7 761.2 684.3 665.1 633.11 405.3 Fuel  
Products Producer 
P r i c e  Index 

Motor Vehicles 190.5 208.8 237.5 251.3 256.8 261.5 267.3 274.4 Maintenance 
and Equipment 
Producer P r i c e  
Index 

Urban Consumer 217.7 247.0 272.3 289.1 298.4 311.1 322.2 328.4 Dr ive r s  
P r i ce  Index 

Publ ic  Trans- 
p o r t a t i o n  P r i ce  200.3 251.6 312.0 346.0 362.6 385.2 402.8 426.4 
Index 

Source U.S. Department o f  Labor, Bureau of Labor S t a t i s t i c s ,  Producer P r i c e  Indexes and Monthly Labor Review. 



Procedures f o r  Es t imat ing  Overhead Costs  

The overhead r a t i o  i s  t h e  r a t i o  o f  t o t a l  ope ra t ing  c o s t s  t o  t h e  sum o f  

d r i v e r s '  wages, e q u i p ~ n t ,  m i n t e n a n c e ,  and garage expense, and f'uel and o i l  

expense. A "first c u t "  overhead r a t i o  o f  1.9 i s  suggested f o r  Class I c a r r i e r s .  

However, t h i s  va lue  appears  t o  be t o o  high f o r  Class 11 c a r r i e r s ,  who m y  i n c u r  

p ropor t iona te ly  l e s s  s t a t i o n ,  a d v e r t i s i n g ,  and admin i s t r a t i ve  expenses t han  

l a r g e r  c a r r i e r s .  A value c e n t e r i n g  around 1.6 i s  suggested f o r  Class 11 c a r r i e r s .  

To c a l c u l a t e  t o t a l  ope ra t ing  c o s t s  i n  S t ep  2 ,  t h e  t h r e e  ope ra t ing  expenses 

( f u e l ,  maintenance, and d r i v e r  wages) should be sumnaed and m u l t i p l i e d  by t h e  

a p p r o p r i a t e  overhead r a t i o  t o  e s t i m t e  t o t a l  annual  ope ra t ing  c o s t .  

S t e p  3: Est imate C a p i t a l  Cos ts  and Depreciat ion 

I n  t h i s  s t e p ,  t h e  e s t ima t ion  o f  c a p i t a l  c o s t s  focuses on c o s t s  o f  v e h i c l e s  

(buses  and vans).  It should be noted t h a t  f ixed  f a c i l i t i e s  (depo t s ,  garages ,  

e t c . )  can a l s o  involve  c a p i t a l  expendi tures ,  but  are not  considered he re  due 

t o  t h e  highly v a r i a b l e  na tu re  o f  such cos t s .  

The c a p i t a l  c o s t  o f  each bus as c a l c u l a t e d  i n  S t e p  3 assumes t h a t  i n t e r -  

c i t y  buses a r e  l ea sed  by o p e r a t o r s  under a "closed endr' l e a se .  That i s ,  t h e  

m r k e t  value o f  t h e  bus a t  t h e  end o f  t h e  l e a s e  i s  agreed upon a t  t h e  beginning  

o f  t h e  l e a s e ,  so t h a t  t h e  l e s s e e  ( o p e r a t o r )  need not  compensate t h e  l e s s o r  f o r  

any a d d i t i o n a l  dec l ine  i n  t h e  bus nsarket value a t  t h e  end o f  t h e  l e a s e .  Lease 

c o s t s ,  as computed he re ,  a r e  based on t h e  dep rec i a t ion  of  vehic les .  I f  arrange-  

ments o t h e r  than closed-end l e a s i n g  a r e  t o  be used,  t h e  c a p i t a l  expenses f o r  

t h o s e  arrangements should be en te red  he re  ins tead .  

Annual l e a s e  c o s t s  t o  an  ope ra to r  o f  a n  $180,000 bus a r e  presented  i n  

Table 3-5, assuming t h a t  t h e  l e a s e  covers  annual  dep rec i a t ion  p l u s  i n t e r e s t .  

A s  i s  ev ident  i n  t h e  Table,  as t h e  l eng th  o f  t h e  l e a s e  (and t h u s  amount o f  

dep rec i a t ion )  i n c r e a s e s ,  and as t h e  i n t e r e s t  r a t e  i nc reases ,  annual  c o s t s  

a l s o  increase .  The l e a s e  c o s t s  assume t h a t  t h e  l e s s e e  w i l l  pay f o r  t h e  m i n t e -  

nance and garaging o f  t h e  bus. The l e s s o r  i s  not  assumed t o  p a s s  through t o  

t h e  l e s s e e  any investment tax  o r  bus iness  energy t ax  c r e d i t  sav ings .  



Step 4: Estimate Total  Annual Costs 

The total .  annual cos t  of the  proposed service  i s  the  sum of the  t o t a l  annual 

operating cos t  f'rom Step 2 and the  annual cap i ta1  cost  f'rom Step 3. The values 

obtained i n  Table 3-1 i n  Steps  2 and 3 should be added and then recorded i n  

Step 4 i n  the  table .  

Table 3-5 

APPROXIMATE i l . N B U a  LEASE COSTS OF A FULL-SIZE INTERCITY COACH W S ~  

Length o f  Lease 
(years )  

Annual Lease Cost a s  a Function o f  
Various I n t e r e s t  Rates 

l ~ s s u m e  s a W l - s i z e d  46-passenger i n t e r c i t y  coach with restroom, t o t a l  
1987 c o s t  = $180,000. 

Source: Calculat ions by Ecosometrics, Incorporated. 

Example of I n t e r c i t y  i3us Cost Estimation 

Table 3-4 presents  an example of  a calcula t ion of route l e v e l  co s t s  

f o r  1986 operating cost  d a t a  from a Class I i n t e r c i t y  bus c a r r i e r  operating 

i n  the  Southeast.  The c a r r i e r  i s  a regional  c a r r i e r  providing some regular- 

route  s e rv i ce ,  but mainly char te r  and tour  operations. The f irm i s  unionized. 

The service  cha r ac t e r i s t i c s  concern a r u r a l  route, with a route length  of 103 

miles,  and one t r i p  per day each way. It  i s  f a i r l y  t yp i ca l  of  services  t h a t  

could possibly require ass is tance .  One bus i s  required t o  operate the  service ,  

though it would appear t h a t  the  service  could be operated by using a s ing le  bus 



Table 3-6: COST ANALYSIS WORK SHEEP -- EXAMPLE 
Cor r ido r :  Sample Se rv ice  Option:  Da i ly ,  1 T r i p  Each Way 
Region: Southeas t  C a r r i e r  C l a s s  : I ,  Unionized 

STEP 1: ESTIMATE SERVICE CHARACTERISTICS 

A .  Annual Bus Miles (BMT) 

Opera t ing  Miles Deadhead Miles  
One- Way Mileage x 103 Weekly Deadhead Mileage 28 
Weekly One Way Frequency 14  

= 1,442 

T o t a l  Annual Miles (BMT)  = (Operat ing Miles + Deadhead Mi le s )  x 52 

( 1,442 4- 2 8 76,440 ) x 5 2 =  

3 .  Annual Paid Dr iver  Hours (ADH)  

Revenue Hours Non-Revenue Hours 
Weekly Revenue Dr iver  Hrs 42 Weekly Layover Hours + 10.5  

Weekly Deadhead Hours + 1 
Weekly "Dead" Hours + 2.5 
Weekly Other  Hours + -- - - 1 4  

T o t a l  Annual Pa id  Dr iver  Hours (ADH)  = ( ~ e v e n u e  + NOD-~evenue )  x 52 
= ( 42 + 1 4  ) x 52 = 2,912 

STEP 2: ESTIMATE OPERATING COSTS 

Unit  Cost I n f l a t i o n  Index Annual BMT 
Cost (from Table  3-2 ( ~ r o m  Table 3-4) ( ~ r o m  S t e p  Annual Cost  

Element o r  3-3) 1 . ~ )  
(A) ( B) i c )  

Maintenance .25/Br/rr 274.4/190.5 = 1.44 76,440 $27,526 
Fue 1 .13/BMT 405.31444.8 = . g l  76,440 9,050 
Dr iver  .34/BMT 328.4/217.7 = 1.51 76,440 39,244 

T o t a l  Opera t ing  Costs  = (Maintenance + Fuel  +   river) x (overhead  ate) 
= ($27,526 + - 9,050 + - 39,244) x ( 1.9 1 = $ $144,059 

STEP 3: ESTIMATE "FIRST CUT" ANNUAL CAPITAL COSTS 

A. Number o f  Buses 1 (N) C.  Length of  Lease ( y e a r s )  6 ( L )  
B. C a p i t a l  Cost p e r  Bus $ 180,000 ( c )  D.  P r e v a i l i n g  I n t e r e s t  Rate 9% (s)  

Determine Approximate Annual Lease Cost  = $20,063 
(From Table 3-51 

STEP 4:  ESTIMATE TOTAL ANNUAL COSTS 

T o t a l  Cos ts  = Opera t ing  Costs  ($144,059) + C a p i t a l  Cost  ($20,063 ) = $164,122 
(From S t e p  2 )  (From S t e p  3)  = $2.15113~~ 

Mile 

Source: &ample prepared by Ecosometrics, Incorpora ted  f o r  Pea t ,  Marwick, 
M i t c h e l l  & Co., I n t e r c i t y  Bus S e r v i c e  Planning - F i n a l  Report. Pre- 
pared f o r  t h e  National  Cooperative Highway Research Program, Transpor- 
t a t i o n  Research Board, National  Research Counci l ,  March, 1983. 



fo r  only about e i gh t  hours per day. However, because the  rou te  i s  operated dur- 

ing the  day, it i s  no t  poss ible  t o  count on having a l t e r n a t i v e  uses fo r  t h e  

bus during the  evening and night ,  and the  e n t i r e  cos t  of one bus must be a t t r i -  

buted t o  the  route. A s  can be seen on the example worksheet, t h e  e s t i m t e d  

cos t  per  bus mile f o r  t h i s  route i s  $2.15. For a 47-seat i n t e r c i t y  bus, t h i s  

works out  t o  $0.046 per  ava i l ab le  seat-mile (ASM).  

REGIONAL A I R L I N E  COST ESTIMATION TECHNIQUES 

A cos t  e s t i m t i n g  m d e l  f o r  regional  a i r l i n e  se rv ices  has been developed 

by C l in t  Oster and Andrew M C K ~ ~ ~ .  P r i m r i l y  developed as a t o o l  for  economic 

ana lys i s ,  it could a l s o  be used fo r  planning purposes i f  a c t u a l  cos t  i n f o r m t i o n  

i s  not ava i l ab le ,  o r  i s  suspect f o r  some reason. In s t r uc tu r e  it i s  s imi lar  t o  

the  bus cos t  model, but includes mny m r e  cost  components. In part t h i s  i s  

because of the  g r ea t  va r ie ty  of  s tage  lengths,  a i r c r a f t  s i z e  and crew c o q o s i -  

t i o n ,  service  l e v e l s ,  and overhead cos t s  amng short-haul a i r l i n e s .  

Oster and McKey divide the  c o s t s  of providing a i r  service  i n to  three  

categor ies  : 1) capacity co s t s ,  2 )  t r a f  f ic- re la ted  cos t s ,  and 3 )  overhead costs .  

Capacity co s t s  a r e  those r e l a t ed  t o  ownership of the  a i r c r a f t ,  f ly ing,  and 

mintenance. Major ca tegor ies  include the labor co s t s  of the  f l i g h t  crew, 

fuel ,  maintenance, o i l ,  landing fees ,  and equipment cos ts .  The l a t t e r  category 

includes depreciat ion o r  r e n t a l  and leas ing fees ,  and insurance on the  plane. 

In  t h i s  ana lys i s ,  representa t ive  short-haul a i r c r a f t  types  were used, and 

operating cos t  data fo r  those planes taken from t h e  FAA approved mnufac tu r e r ' s  

manuals. These included t he  block fue l  and time cos t s  fo r  m r k e t s  o f  50, 100, 

150, 225, 300, and 500 miles. Labor cos t  inputs assumed i n  the  developmnt o f  

the  model used entry l e v e l  wages, varying by a i r c r a f t  type,  with p i l ~ t  s a l a r i e s  

ranging from $15 per hour for  the  Piper Chiefiain t o  $40 per  hour for  J e t s .  

Fuel cos t s  of $1.08 per gallon were used. Block hour s a l a r i e s  of f i r s t  o f f i c e r s  

varied from $10 t o  $20, and a l l  f l i g h t  a t tendants  were paid $6 per hour. 

Using both block fue l  and time t o  assign the  cor rec t  values t o  each cate- 

gory, the  formula fo r  ca lcu la t ing  the  cos t s  for  a given a i r c r a f t  on a pa r t i cu l a r  

segmnt  can be s t a t ed  a s  follows: 

TOTSC = FUEL + CREW + MO + MAINT + EQUIP + IANDF, 

l ~ l i n t o n  V. Oster, Jr., and Andrew McKey , ''The Cost S t ruc tu re  o f  Short-Haul A i r  
Service", Chapter 4 i n  John R. Meyer and Clinton V. Oster ,  Jr. Dere u la t ion  r;-B-s and t he  New Ai r l ine  Entrepreneurs, Cambridge: The MIT Press,  198 pp. 52-8 



where : 

TOTSC = t o t a l  segment cos t s ,  

FUEL = f u e l  c o s t s ,  

CREW = f l i g h t  crew c o s t s ,  

MO = miscellaneous f ly ing expense and o i l  c o s t s ,  

MAINT = mintenance  c o s t ,  

EQUIP = c o s t  of  owning and insur ing  a i r c r a f t ,  

LANDF = landing f e e ,  

T o t a l  c o s t s  f o r  a given m r k e t  (ToTMc) a r e  the  product of  t h e  frequency o f  

f l i g h t s  and t h e  cos t  per  segment: 

TOTMC = FREQ x TOTSC. 

Frequency i s  a function o f  policy ( i n  t h e  case  o f  E s s e n t i a l  A i r  Service  c i t i e s ) ,  

demand, load f a c t o r ,  and sea t ing  capaci ty  of  t h e  plane. 

Each o f  t h e  components l i s t e d  i n  t h e  above formula is  i n  t u r n  ca lcu la ted  

from o t h e r  fac tors .  The formulas f o r  each o f  t h e s e  components a r e  presented 

below: 

FUEL = FUELp x RJETJ~, 

where : 

FUELp = p r i c e  of m e 1  per  pound, and 

FUELb = block f u e l  consumption (pounds). 

CREW 

where : 

Tb 
- - 

EBR - - 

PILOT, = 

COPILOT, = 

F An - - 

FA, 
- - 

block time, 

employee benef i t s  and p a y r o l l  t axes  = 0.3 

p i l o t  sa lary  per hour (range from $15 t o  $40 per  h o u r ) ,  

c o p i l o t  sa lary  per  hour (range from $10 t o  $20 pe r  hour ) ,  

number of  f l i g h t  a t t endan t s ,  

f l i g h t  a t tendant  wage per  hour ($6.00 per  hour) .  
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WNT = CYCLE + (Q - Tg) x FLTHR 

where: 
I 
I 

CYCLE = maintenance c o s t  per  cycle,  
I 
I 

FLTHR = maintenance c o s t  per  f l i g h t  hour, 

(Tb - T ~ )  = f l i g h t  time 

T@; = t a x i  or ground % h e .  

EQUIP = (Tb f Tt) x [ (AO + HP)/PH]  AO = PNICE x [ ( l - R v )  x CRF)] ,  

HI = (RATE x PRICE), 

where : 

T-t, = block time 

T t  = turnaround time = 15  minutes 

AO = annual a i r c r a f t  ownership cos t  

H I  = annual h u l l  insurance c o s t  

PH = annual peak hours = 2,080 

PRICE = a i r c r a f t  purchase p r i c e  

RV = r e s i d u a l  value =  PRICE) 

CF3' = c a p i t a l  recovery f a c t o r  = 0.05 (cons tan t )  

RATE = annual h u l l  insurance r a t e .  

m = Tb x mExP 

where : 

MOEXP = combined miscellaneous and o i l  expense pe r  block hour. 

M D F  = FEE x LANDWT 

where : 

FEE = landing f e e  pe r  1,000 pounds landing weight = 0.30(constant) 

LANDWT = a i r c r a f t  landing weight. 



Where poss ib le ,  values have been provided f o r  many of  the  f a c t o r s  included 

i n  t h e  formulas. Other sources,  i n  a d d i t i o n  t o  t h e  c a r r i e r s  t h a t  a r e  l i k e l y  t o  

be providing t h e  se rv ices  i n  question, inc lude  commter a i r l i n e  journals ,  such 

a s  Business and Commercial Aviation, which provides an annual a i r c r a f t  per for-  

mance c h a r t  i n  i t s  Apr i l  issue.  This  guide t o  cu r ren t ly  a v a i l a b l e  aircraf ' t  

inc ludes  c a l c u l a t i o n  of  f u e l  consumption, speed ( t ime) ,  t r i p s  poss ib le ,  seat- 

miles pe r  hour and pe r  pound of  f u e l  f o r  t h r e e  d i f f e r e n t  s tage  l eng th  missions 

(75, 150, and 275 miles) .  I t  is  repr in ted  i n  t h e  Annual Report o f  t h e  Regional 

A i r l i n e  Association. However, it does not  provide cos t  values f o r  crew wages, 

t h e  p r i c e  of mel, e t c . ,  which must be suppl ied  by t h e  analys t .  

Using t h e  values f o r  1982 c o s t  i n p u t s  developed by Oster  and McKey, Figure  

3-1 p resen t s  a graph which could be used t o  a p p r o x i m t e  the  c o s t  of  opera t ing  

a given a i r c r a f t  type over a p a r t i c u l a r  s t age / rou te  length. Table 3-7 provides 

some information on severa l  t y p i c a l  a i r c r a f t  used fo r  short-haul  a i r  serv ice .  

As an example, fo r  t h e  same route  l e n g t h  and frequency used i n  t h e  i n t e r c i t y  

bus c o s t  example, the  annual opera t ing  c o s t  o f  a 50-seat DeHavilland Dash 7 

(compared t o  a 47-seat bus) over a 100 mile t r i p  14 times per  week would be 

about $400,000 pe r  yea r ,  a s  compared t o  $164,000 f o r  t h e  bus. Such a compari- 

son i s  not  very r e a l i s t i c ,  however, as t h e  higher speeds of  t h e  a i r c r a f t  would 

permit it t o  make many more t r i p s  i n  a day. Thus a smaller plane could b e  

used t o  provide higher frequencies which m y  r e s u l t  i n  increased demand. 

Figure 3-2 p resen t s  t h e  c o s t  per  a v a i l a b l e  seat-mile (ASM) f o r  a number o f  

c o m n  short-haul a i r c r a f t  types. A s  ind ica ted ,  these  d o l l a r  values a r e  

based on 1982 c o s t s ,  and any use o f  t h e s e  graphs t o  est imate c o s t s  should make 

a d j u s t m n t s  t o  account f o r  i n f l a t i o n  s ince  t h a t  time. 

ESTIMATING COSTS OF RAILROAD BRANCHLINE OPERATIONS 

Like short-haul  a i r l i n e s  and i n t e r c i t y  bus services ,  methods have been 

devised t o  enable planners t o  e s t i m t e  t h e  c o s t  of rail  opera t ions  on shor t -  

l i n e s .  The s t a t e  of Wisconsin, i n  i t s  1983 update of  the  s t a t e  r a i l  plan1 has 

l ~ h e  Wisconsin S t a t e  R a i l  Plan. Submitted t o  t h e  Federal Road Administrat ion,  
U. S. Department of  Transportation. Wisconsin Department o f  Transpor ta t ion ,  
1983 Update. 



Table 3-7 

TYPICAL SHORT-HAUL AIRCRAFT CHAFUCTERISTICS 

a i r c r a r t  TY Seat ing Capacity 

DC-9-80 (MI-80) Low-Wing, 2-Engine Turbojet 15 5 

DC-9-30 Low-Wing, 2-Engine Turbojet 115 

DeHavilland Dash 7 High-Wing , 4 Turboprop Engines 50 

Shorts  330-200 High-Wing, 2 Turboprop Engines 30 

Fa i rch i ld  Metro IIA Low-Wing, 2 Turboprop Engines 19 

Piper Chief ta in  Low-Wing, 2 Piston Engines 8 o r  9 



Shorts 330 - 200 

Dismnca (statute miles) 

Figu re  3-1: OPERATING COST VS. DISTANCE (1982) 

Shorts 330 - 200 

Chieftam (2  p~lotl \LL- - - -- -_ --- - Metro Dash IIA 7 

DC - 9 - 30 (used) 

Figure 3-2: SHORT-HAUL AIRCRAFT OPERATING COST PER ASM VS. DISTANCE (1982) 
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included a usable methodology, based on United S ta tes  Railroad Association 

(USRA) methods,l which forms the  bas i s  of t he  section included here. 

As i n  the  case of the other modes, the  planner i s  advised t o  obtain 

un i t  cost  data for  the  pa r t i cu l a r  service or  operator under study, i f  a t  a l l  

possible. Industry un i t  cos t s  can be used i f  there  i s  no current  service ,  o r  

i f  no d a t a  i s  avai lable .  However, the  continuing ro le  of t h e  I C C  i n  ra i l road  

regulation provides a data source fo r  c a r r i e r  un i t  cos t s ,  which can be derived 

from t h e  R - 1  Ra i l  Carr ier  Annual Report t o  the  I C C .  This report  i s  t he  annual 

report  o f  f inanc ia l  and operating s t a t i s t i c s  t h a t  each rail c a r r i e r  i s  required 

t o  submit t o  t h e  I C C .  The I C C  can supply paper o r  microfiche copies of these  

reports .  S t a t e  regulatory agencies may a l s o  require c a r r i e r s  t o  f i l e  t he  R-1 ,  

o r  s t a t e  repor ts .  In  addi t ion,  regulatory abandonment proceedings can a l s o  

require a c a r r i e r  t o  disc lose  f a i r l y  spec i f ic  data regarding t he  cos t s  of 

operating a pa r t i cu l a r  l i n e .  

The Wisconsin/USR.A methodology divides costs  i n to  three  categories.  One 

i s  on-branch cos t s  -- those incurred i n  operating rail f re igh t  service  on t h e  

pa r t i cu l a r  branch l ine .  The second m j o r  grouping i s  off-branch cos t s ,  which 

a r e  the  cos t s  of  hauling the  f re igh t  on other l i n e s ,  o f f  the  branch. The t h i r d  

category i s  the  re tu rn  on investment. A summary of these cos t  f o r d a s  i s  pre- 

sented i n  Table 3-8. Each of these cost  categories w i l l  be discussed i n  turn .  

On-Branch Costs 

On-branch cos t s  a r e  divided i n to  seven categories t h a t  a r e  conceptually 

s imilar  t o  those i n  the  i n t e r c i t y  bus and short-haul a i r l i n e  mde l s .  The f irst  

cos t  category i s  t h a t  of crew costs.  

Basical ly ,  crew cos t s  a r e  a fbnction of the t o t a l  number of hours in  

service  on the  l i n e ,  the  number of persons i n  the  crew, t h e i r  base and overtime 

pay r a t e s ,  constructive allowance, and e i n g e s  such a s  heal th  and welfare 

benef i ts  and payro l l  r e la ted  taxes. A crew cost  per hour can be constructed 

for  each ra i l road  company by using crew cos t s  reported i n  the  R - 1  c a r r i e r  annual 

repor t  t o  t h e  I C C ,  dividing t o t a l  crew cos t s  for a par t i cu la r  type of employee 

by the  t o t a l  hours of service t o  give an average cost  per hour. The cos t s  

l ~ n i t e d  S t a t e s  Railway Association. Viabi l i ty  of Light-Density R a i l  Lines -- 
The United S t a t e s  Railway Association's  Analytic Pol ic ies  and Procedures, Wash- 
- 

ington, March, 1976. 



Table 3-8 

SUMMARY OF COST FORMULAS 

I. On-branch c o s t s  

a. crew c o s t s  = number of  hours on-branch per  t r i p  x number o f  
t r i p s  per  year  x average yer-hour crew c o s t  

b. locomotive c o s t  = number o f  hours on-branch per  t r i p  x number o f  
t r i p s  per  year  x locomotive c o s t  p e r  hour x 
number o f  l o c o m t i v e s  

c. car-day c o s t  = number o f  car loads  x average days on l i n e  per  
c a r  x c o s t  pe r  car-day 

d. car-mile c o s t  = number of  car loads  pe r  year  x c o s t  p e r  car-mile 
x average on-branch haul  (mi le)  x 2 (round t r i p )  

e. caboose-day c o s t  = number o f  round t r i p s  per  year  x number o f  hours 
per  t r i p  + 8 hours pe r  caboose-day x c o s t  per  
caboose-day 

f .  caboose-mile c o s t  = number of  round t r i p s  per  yea r  x l eng th  o f  l i n e  
(mi le)  x c o s t  pe r  caboose-mile 

g. maintenance c o s t  = length  of  l i n e  (mi le )  x average yea r ly  mainte- 
nance c o s t  per  mile 

2. Return on Investment 

r e t u r n  on n e t  salvage = ( land value + value o f  t i e s  + value o f  reusable  
va, lue  sai l  + value o f  scrap  i ron  - c o s t  o f  recovery) x 

r a t e  of  r e t u r n  

3. Off-branch c o s t s  

a. l i n e  haul  c o s t  = [number o f  car loads  x (average l eng th  o f  o f f -  
branch haul  x u n i t  car-mile c o s t  + number o f  
t o n s  x average l eng th  of  off-branch haul )  x 
u n i t  ton-mile c o s t ]  

b. te rminal  c o s t  = [ (number o f  car loads  x u n i t  car load c o s t )  + 
(number of  tons  x u n i t  ton c o s t )  ] x -19 

c. on-system o f f -  = ( l i n e  haul c o s t  x on system revenue 
branch c o s t s  + te rminal  c o s t )  t o t a l  haul  revenue 

N e t  con t r ibu t ion  = = (revenue) - [ (on-branch c o s t )  + ( r e t u r n  on 
n e t  p r o f i t  ( d e f i c i t )  i n v e s t m n t )  + (off-branch c o s t )  ] 
of  opera t ions  

Source: The Wisconsin S t a t e  R a i l  Plan. Submitted t o  t h e  Federa l  Railroad 
Administrat ion,  U.S. Department of  Transportat ion,  1983 Update. 



f o r  each employee-type needed f o r  a  crew a r e  then aggregated t o  give t h e  cos t  

per  hour fo r  two, th ree ,  four and five-person crews, fo r  each ra i l road .  

Table 3-9 p resen t s  some crew c o s t s  per hour f o r  d i f f e r e n t  s i z e  crews i n  

Wisconsin, a s  computed by t h e  S t a t e  Department of  Transportat ion i n  1981. 

Obviously, these  f igures  would have t o  be revised t o  account f o r  i n f l a t i o n  s ince  

t h a t  time. A source o f  cur ren t  information on labor  c o s t s  i s  t h e  "Index o f  

Charge-Out P r i c e s  and Wage Rates" published annually by the  Association of 

American Railroads i n  Washington, D.C. 

The second m j o r  c o s t  category i s  locomotive c o s t s ,  which include t o t a l  

c o s t s  fo r  r e p a i r ,  deprecia t ion,  r e n t ,  f u e l ,  i n d i r e c t  maintenance and l abor  

c o s t s  and a r e t u r n  on investment figure. Wisconsin used 7.2 percent  fo r  t h a t  

f igure .  The o t h e r  c o s t s  were a l s o  obtained Porn t h e  R-1  r e p o r t s  o f  t h e  re levant  

c a r r i e r s ,  and t h e  system c o s t  of  these  locomotive r e l a t e d  c o s t s  was then divided 

by locomotive hours t o  produce a cos t  pe r  locomotive hour. Table 3-10 presents  

some 1981 locomotive c o s t s  f o r  p a r t i c u l a r  r a i l r o a d s  i n  Wisconsin. 

The t h i r d  c o s t  category of  the  on-branch c o s t  group i s  r e l a t e d  t o  t h e  c o s t  

of  c a r s  used on t h e  branch l i n e .  Car c o s t s  a r e  broken i n t o  those r e l a t e d  t o  t h e  

number of days a c a r  i s  used on t h e  l i n e ,  and those  t h a t  a r e  a function o f  t h e  

number of  miles t h a t  t h e  c a r  i s  operated. They a r e  both ca lcu la ted  by using a 

u n i t  c o s t  per  car-day and per  car-mile, times t h e  number of  hours and miles t h a t  

c a r s  a r e  used on t h e  branch. Wisconsin ca lcula ted  per  mile and pe r  day c o s t s  

by commodity t o  1981 c o s t  l e v e l s ,  a s  presented i n  Table 3-11. These c o s t  

f ac to r s  a r e  then applied t o  est imate on-branch car-miles and car-days. On 

branch car-miles a r e  est imated by taking t h e  average round-trip d is tance  on 

t h e  l i n e ,  while car-days a r e  a fknction of switching, loading,  and wait ing 

t i ~ s ,  along with frequency of service.  Table 3-12 p resen t s  f a c t o r s  fo r  

ca lcu la t ing  car-day s, based on frequency of service.  

A similar method i s  used t o  develop the  c o s t s  of  using cabooses on t h e  

branchline,  if they a r e  required by s t a t e  l a w  o r  union agreements. The number 

of caboose-days i s  mul t ip l ied  by a u n i t  cos t  o f  $15.57 per  day, then adjus ted  

fo r  i n f l a t i o n  s ince  1981. Caboose-mile c o s t s  were ca lcula ted  by Wisconsin t o  

be $0.081 per  mile i n  1981. It should be noted t h a t  increas ingly  r a i l r o a d s  

a r e  doing away with the  use of cabooses, and these  c o s t s  should not be auto- 

matical ly included i n  a c o s t  e s t i m t i o n .  



Table 3-9 

1981 CREW COSTS FOR SELECTED WISCONSIN RAILROADS 

Crew Costs per  Hour 

C &NW MILW SO0 I CG 

Two Man Crew 

Three Man Crew 

Four Man Crew 

Five Man Crew 101.04 100.63 100.30 101.68 

Source: Computed by WisDOT from 1978 annual r epor t s  of  t h e  
c a r r i e r s  (R-1's) and fac tored by 1.450 t o  represent  
1981. 

Table 3-10 

1981 LOCOMOTIVE COSTS FOR SELECTED WISCONSIN RAILROADS 

Locomotive Unit Costs Per Hour 

I C G  39-78 

Source: Computed by WisDOT from 1978 annual r epor t s  of  t h e  
c a r r i e r s  (R-1's) and factored by 1.450 t o  represent  
1981. 





Table 3-12 

AVERAGE CAR-DAYS ON A BRANCH LINE 

Frequency of Local In t rasys t  em In t e r l i ne  
(Tr ips  per week) Traff ic  Tra f f ic  Tra f f ic  

A f i n a l ,  and not ins ign i f ican t ,  on-branch cost  i s  t h a t  of  mintenance of 

way. Average 1981 cos t s  per mile for mintenance, based on the  amount of 

t r a f f i c  over the  l i n e ,  a r e  provided i n  Table 3-13. Obviously cos t s  for  such 

maintenance w i l l  vary considerably with t he  number of tunnels,  bridges, e tc .  

and, i f  a t  a l l  possible,  a spec i f i c  engineering estimate of  mintenance c o s t s  

should be mde. Specific cos t s  can only be estimated by having experienced 

ra i l road  engineers inspect  the  f a c i l i t i e s  and develop cost  est imates of needed 

repa i r s  based on the  ac tua l  condition of t h e  l ine .  

Table 3-13 

AVERAGE MAINTENANCE COSTS 

Mill ions of Annual 
Gross Ton-Miles 

Average Annual Maintenance 
Cost per Mile ($1 

Source: Viabi l i ty  of Light Density R a i l  Lines. USRA, 
March, 1976, page 99. Costs in f la ted  t o  1981 
figures by W i  sDOT. 



Off-branch c o s t s  must a l s o  be included i n  any c o s t  e s t i m t i o n ,  j u s t  as 

off-branch revenues a r e  included on t h e  o t h e r  s i d e  o f  t h e  l edge r .  The com- 

ponents  o f  t h e s e  c o s t s  inc lude  l ine-haul  c o s t  and t e rmina l  cos t s .  

Line-haul c o s t s  a r e  c a l c u l a t e d  based on t h e  v a r i a b l e  u n i t  c o s t s  p e r  c a r -  

mile  and ton-mile,  a long  w i t h  t h e  average l eng th  o f  haul .  The average l e n g t h  

o f  hau l  i s  based on t h e  c o  d i t y  t ype ,  and t h e  t e r r i t o n y  o f  t h e  or ig in-des t ina-  

t i o n ,  l e s s  t h e  average l e n g t h  of haul  f o r  a branch l i n e .  S t a t i s t i c s  on t h e  

l e n g t h  o f  hau l  by co  d i t y  type  a r e  a v a i l a b l e  from t h e  llAR Carload-Waybill 

S t a t i s t i c s .  Some 3.981 l ine-haul  c o s t s  by c a r  type  a r e  presented  i n  Table 3- lkP 

These would need t o  be updated to c u r r e n t  values.  

Terminal c o s t  r e f l e c t s  t h e  c o s t  o f  switching movements. Unit  c o s t s  o f  

such t e rmina l  m v e m n t s  a r e  based on v a r i a b l e  car-mile and tonnage r e l a t e d  

c o s t s .  Table 3-13 a l s o  p r e s e n t s  te rmina l  c o s t s  pe r  car-mile and ton ,  f o r  

p a r t i c u l a r  c a r  types.  

A f i n a l ,  and mst s i g n i f i c a n t  c o s t ,  is  t h e  r e t u r n  on investment i n  t h e  

branch. I t  i s  t h e  o p p r t m i t y  c o s t  t o  t h e  c a r r i e r  of remaining i n  ope ra t ion ,  

I n  t h i s  technique ,  it i s  developed by a p p u i n g  a des i r ed  r a t e  o f  r e t u r n  t o  t h e  

sa lvage  va lue  o f  t h e  b ranch l ine ,  i nc lud ing  t h e  l a n d ,  rai l ,  and t i e s .  Wisconsin 

a p p l i e d  f i g u r e s  o f  $82 p e r  t on  fir. sc rap  s t e e l ,  $5-00 pe r  u sab le  t i e ,  $160-270 

pe r  t o n  f o r  r eusab le  r e l a y  #1. sail ,  and $140-$230 pe r  t o n  f o r  r e l q y  #2 sai l .  

These f i g u r e s  could  'ie ad jus t ed  by checking w i t h  salvage o p e r a t o r s  and r a i l r o a d  

supp l i e r s .  Rai l road  Land = h e  i s  u s u a l l y  hard t o  e s t h t e ,  because t h e  a l t e r -  

n a t i v e  u s e s  f o r  a right-of-way. m y  be  l i m i t e d  o r  won-existent. I n  1981, idis- 

eons in  used $400 per a c r e  f ~ r  r u r a l  l and ,  and $26,136 per  a c r e  for urban land .  

I n  o r d e r  t o  r e l e a s e  t h e s e  a s s e t s ,  disrrventling and removal would have t o  t ake  

p l ace ,  es t imated  a t  $11,900 pe r  mile i n  1981. Af t e r  t ak ing  t h e  n e t  l i q u i d a t i o n  

va lue  of  t h e  b ranch l ine ,  a. r a t e  of r e t u r n  of  16.5 percent  was app l i ed ,  based 

on ICC f i nd ings  o f  t h e  average c o s t  o f  c a p i t a l  i n  1981. More r e c e n t  i n f o r m -  

t i o n  o r  o t h e r  c a p i t a l  va lues  could be appl ied .  

The t o t a l  ope ra t ing  c o s t  i s  t h e  sum of t h e s e  t h r e e  c o s t  components: on- 

branch c o s t s ,  off-branch c o s t s ,  and r e t u r n  on investment. The n e t  p r o f i t  on 

t h e  branch i s  t h e  amount r e m i n i n g  a f i e r  t h e s e  c o s t s  a r e  sub t r ac t ed  from t h e  

revenue a t t r i b ~ t a b l e  t o  t h e  branch. 



Table 3-14 

LINE HAUL AND TERMINAL COSTS FOR OFF-BEWJCH COST CALCULATIONS 

Line Haul Costs Terminal Cost 

Per Per Per Car- Per 
Car-Mile Ton-Mile Load Ton 

Box - General-Unequipped 

Box - General-Equipped 

Box - Special. 

Gondola - General 

Gondola - Specia l  

Hopper - Open-General 

Hopper - Special  

Hopper - Covered 

Stock 

F l a t  - General 

Refr. - Meat-Mech. 

Refr. - O/T Meat-Mech. 

Refr. - Meat-Non Mech. 

Refr. - O/T Meat-Non Mech. 

Tank  - 10,000-18,999 Gal. 

Tank - 28,000-31,999 G a l .  

Sources: R a i l  Carload Cost Scales. I C C ,  1977. For Region V (average t r a i n s )  
fo r  1977 factored by 1.520 t o  1981. V iab i l i t y  o f  Light Density Rai l  
Lines. USRA, March 1977, pp. 83-85. 



The Wisconsin methodology descr ibed here  r e l i e s  on t h e  use  of  c o s t  da t a  

from t h e  annual  r e p o r t  t o  t h e  I C C  o f  C la s s  I r a i l r o a d  c a r r i e r s . l  I n  many c a s e s  

t h e  u n i t  c o s t s  der ived  i n  t h i s  way w i l l  c o r r e c t l y  f i t  t h e  s i t u a t i o n  i n  which a 

Class  I c a r r i e r  wishes t o  abandon s e r v i c e  on a branch. Operating c o s t s  of  

smal le r ,  sho r t - l i ne  replacement c a r r i e r s  w i l l  be lower,  though it i s  l i k e l y  

t h a t  any p r o j e c t  involv ing  such a  t r a n s i t i o n  would involve c a p i t a l  c o s t s  t o  

r e h a b i l i t a t e  t h e  l i n e  t o  a se rv i ceab le  s tandard.  Addi t iona l  c o s t s  f o r  a shor t -  

l i n e  opera t ion  inc lude  t h e  admin i s t r a t i ve  c o s t s  d e t a i l e d  i n  Table 3-15. O f f -  

branch c o s t s  a r e  omit ted from t h e  c a l c u l a t i o n  f o r  sho r t - l i ne  ope ra t ions ,  and t h e  

crew, locomotive, car-day and car-mile u n i t  c o s t s  should be reduced t o  a c t u a l  

l e v e l s  o f  t h e  sho r t - l i ne  operat ion.  The formulas a r e  t h e  same as f o r  t h e  Class  

I opera tors .  Wisconsin sugges ts  $3,500 p e r  mile  p e r  y e a r  a s  t h e  app ropr i a t e  c o s t  

o f  sho r t - l i ne  min tenance  o f  way, i f  a c t u a l  i s  not  ava i l ab l e .  

C a p i t a l  c o s t  e s t ima te s  can be suppl ied by t h e  r a i l r o a d  owning t h e  l i n e ,  

and a r e  o f t e n  suppl ied  a s  p a r t  of t h e  case  f o r  abandonment. Kn a l t e r n a t i v e  

source of  c a p i t a l  c o s t  e s t ima te s  i s  independent engineering e s t ima te s  of  t h e  

c o s t  o f  needed r e ~ a o v a t i o n s ~  In gene ra l ,  es t imat ing  t h e  c a p i t a l  c o s t  o f  t h e  

r e h a b i l i t a t i o n  o f  a branch Line should rmt be done us ing  t h e  kind o f  paramet r ic  

c o s t  estimating techniques used here  f o r  opera t ing  cos t s .  

CONCLUSION 

Est imating t h e  c o s t s  of ope ra t ing  i n t e r c i t y  bus, short-haul  a i r l i n e ,  and 

r a i l  f r e i g h t  s e r v i c e  on branch l i n e s  can be done us ing  t h e  methods presented  

i n  t h i s  chapter .  P lanners  and o f f i c i a l s  seeking t o  use  any of t h e s e  methods 

mst r e a l i z e  t h a t  t h e  d a t a  sources f o r  t h e  u n i t  c o s t s  w i l l  probably be somewhat 

d i f f e r e n t  from those  descr ibed  here ,  a s  pub l i c  r epo r t ing  requirements have 

changed g r e a t l y  i n  r ecen t  years .  These d e s c r i p t i o n s  provide a methodology 

t h a t  can be used, b u t  they w i l l  undoubtedly r e q u i r e  m c h  l o c a l  adapta t ion  and 

ref inement  t o  produce r e l i a b l e  c o s t  es t imates .  

- 
l ~ h e  I C C  has  e s t a b l i s h e d  t h r e e  c l a s s e s  of  ra i l  c a r r i e r s .  Class  I c a r r i e r s  have 
annual  revenues i n  excess  o f  $50 mi l l i on ;  C la s s  I1 c a r r i e r s  a r e  t hose  wi th  
annual  revenues between $10 mi l l i on  and $50 mi l l i on ;  and Class I11 have annual 
revenues l e s s  than  $10 mil l ion.  Class I11 a l s o  inc ludes  a l l  switching and 
t e rmina l  r a i l r o a d s ,  



Table 3-15 

ADMINISTFUlTIVE COSTS FOR A SHORT-LINE RAIL FIRM 

8 

a. t r a n s i t  commission expenses $1,000 t o  $2,000 per  yea r  

b. l e g a l  se rv ices  

c. insurance 

d, damage claims 

e. finance and accounting 

f. management and supervi  s ion 

g. f r inge  b e n e f i t s  

h. t axes  

i. marketing and customer se rv ices  

j. o f f i c e  and maintenance bui ld ing 

k. r ad io  communications equipment 

1. o f f i c e  equipment and supp l i e s  

m. miscellaneous expenses 

$5,000 t o  $10,000 per  y e a r  

$15,000 pe r  year  

$2,000 per  yea r  

$5,000 t o  $17,000 pe r  yea r  

$20,000 t o  $30,000 per  yea r  

( f inance and accounting s a l a r y  
+ management and supervis ion)  
x 25 percent  

assessed value x tax r a t e  

93,000 t o  $7,000 pe r  yea r  

$10,000 per  year  

$400 pe r  yea r  

$600 pe r  year  

$5,000 t o  $10,000 per  yea r  

Source: Wisconsin Department of Transportat ion.  S t a t e  R a i l  Plan 1983 Update, 
p. B-7. 





ESTIMATING DEMAND FOR INTERCITY SERVICES 

Another important s t e p  i n  t h e  planning process fo r  rural i n t e r c i t y  s e r v i c e s  

i s  est imating t h e  demand for  the  services. No m t t e r  how low the  c o s t s ,  t h e  

demnd must e x i s t  f o r  t h e  service  t o  be v iable  o r  t o  have b e n e f i t s  t h a t  exceed 

the  costs .  Often t h e  a c t u a l  demand fo r  t h e  se rv ice  a t  cu r ren t  r a t e s  can be 

determined from data  supplied by the  c a r r i e r ,  o r  fl-om o ther  d i r e c t  survey 

r e s u l t s .  Such information provides a t  l e a s t  one point  on a demand curve, and 

can provide an ind ica t ion  of t h e  p o t e n t i a l  demand that may not be cur ren t ly  

using t h e  service.  

I n  t h i s  chapter  an i n t e r c i t y  bus demand est imation m d e l  i s  presented,  

and an example of  i t s  use on the  same hypothet ica l  route  used i n  the  c o s t  

chapter i s  included as an i l l u s t r a t i o n  of t h e  technique. I n  addi t ion ,  two 

regional  a i r l i n e  demand models a r e  a l s o  presented -- one a f a i r l y  simple equa- 

t i o n  using populat ion and distance t o  t h e  neares t  hub a s  explanatory va r iab les ,  

and the  o the r  a more sophis t ica ted  simultaneous equation model. The demand 

models a v a i l a b l e  f o r  rail  services  a r e  s u b s t a n t i a l l y  more complex than those 

for  o ther  modes, and they w i l l  not be discussed here. 

The planner o r  ana lys t  using these  m d e l s  must r e a l i z e  t h e  l i m i t a t i o n s  

inherent  i n  t h e i r  use ,  including t h e i r  i n a b i l i t y  t o  dea l  with m r k e t s  t h a t  a r e  

much d i f f e r e n t  from those  used t o  c a l i b r a t e  t h e  models and t h e  l i m i t a t i o n s  on 

t h e i r  accuracy. While t h e  i n t e r c i t y  bus m d e l s  expla in  about two t h i r d s  of t h e  

va r ia t ion  i n  t h e  demand per t r i p s ,  both t h e  simple and t h e  m r e  complicated 



v e r s i a n s  of  t h e  a i r l i n e  ri~odels a r e  onJy ab le  t o  a p l a i n  8,bout 40 pe rcen t  o f  

t h e  v a r i a t i o n  i n  enaplanewnts m n g  c i t i e s *  For t h a t  r ea son ,  a number o f  

o t h e r  f a c t o r s  a f f e c t i n g  t h e  demnd far reg ional  a i r l i n e  s e r v i c e s  a r e  a l s o  

d iscussed .  O f f i c i a l s  should t a k e  t h e s e  o the r  f a c t o r s  i n t o  a c c s u t ,  perform 

l o c a l  surveys  o f  key a p l o y e s s  and t r a v e l  agents ,  and t a k e  o t h e r  s t e p s  t o  

f u l l y  understand the  l o c a l  mrket for air t r a v e l  i n  a d d i t i o n  -to using: t h e s e  

models. 

Demand f o r  ra i l  f r e i g h t  s e r v i c e  i s  best est-ted by surveying  sh ippe r s  on 

t h e  p a r t i c u l a r  r o u t e s  t h a t  c a r r i e r s  have designated as p o s s i b l y  s u b j e c t  t o  

abandonment. For t h a t  reason ,  w e  have no t  included any b ranch l ine  r a i l  f r e i g h t  

models. R a i l  passenger  s e r v i c e  m d e l s  have been developed i n  a n ~ m ~ b e r  o f  

d i f f e r e n t  s t u d i e s  -- sone being  m l t i m s d a l  -- and o t h e r s  p r e d i c t i n g  ra i l  demand 

only. fhm-tradle gaabs i t s  o%sn p r o p r i e t a u  demnd mdel. which it uses  t o  check 

t h e  reasonableness  s f  s%a"c-provided demnd e s t i m t e s  when e n l u a t i n g  s t a t e -  

funded b Q 3 ( ~ )  s e rv i ce .  E s t i m t i n g  t h e  demand f o r  a complete bQ3(bl) r o u t e  

o r  schedule i n  a manner %ha,$ m e t s  WPsatrak r e w i r e m e n t s  would r e q u i r e  m r e  

space and dewlopaen% than  can be provided i n  t h i s  guidebook, and so noth ing  

has been ineltided r ega rd ing  demnd estirnsbtion f o r  i n t e r c i t y  rai l  passenger 

s e rv i ce .  

ESTIMATING THE RIDERSHIP ON I N T E R C I a  BUS ROUTES 

Th i s  s e c t i o n  d e s c r i b e s  a means for e s t i m t i n g  t h e  r i d e r s h i p  on i n t e r c i t y  

buses  an a, p a r t i c u l a r  r o u t e *  A s h p l e  e s t i m t i n g  technique  ws developed from 

d a t a  f o r  89 rou te s  i r a  $7 s t a t e s e g  The n u d e r  s f  r i d e r s  on a p a r t i c u l a r  

r o u t e  w a s  found t o  depend on t h e  fsequency of s e r v i c e ,  t h e  popula t ion  served ,  

.the f a r e ,  rnnd -the r o u t e ' s  d i s t ances  The procedures d i scussed  are simple and 

inexpensive.  They are a l s o  i n t u i t i ' b r e u  c o r r e c t  and reasonably accu ra t e .  They 

a r e  in tended  f o r  use  as part of a ske tch  planning e x e r c i s e  which should be 

followed by more thorough analgrsis o f  %he routes  t h a t  appear  promising. A s  

w i t h  a11 e s t i m t i n g  procedures ,  t hose  descr ibed here  should be  used w i t h  care .  

Th i s  model has been app l i ed  i n  s t u d i e s  of r u r a l  bus s e r v i c e  i n  I l l i n o i s ,  

North Caro l ina ,  and Teranesse. %w I l l i n o i s ,  t h e  Greyhound s e r v i c e  between 

l ~ o n  E. Burkhardt and J e f f r e y  I, Riese,  " E s t h a t i n g  T r a v e l  Demnds f o r  I n t e r -  
c i t y  Bus Routes. " Paper presented  t o  t h e  Transpor ta t ion  Research Board, 
January ,  1982, 



St .  Louis and Vincennes, Indiana was analyzed.l The model predic ted  r i d e r s h i p  

g r e a t e r  than t h e  a c t u a l  r ide r sh ip ,  poss ib ly  because schedule changes had m d e  

day t r i p s  t o  S t .  Louis impossible. I n  North Carolina,  it was used t o  e s t ima te  

bus r ide r sh ip  on t h e  Outer Banks, between El izabeth  City and Manteo. Model 

es t imates  were very c lose  t o  a c t u a l  r i d e r s h i p  on t h e  se rv ice  provided by 

Virgin ia  Dare Transportat ion Co. (which received UMTA Sect ion  18 f'unds) . 

The Data Base 

Examining over 200 rou tes ,  114 r o u t e s  i n  17 states f o r  which cozrrglete d a t a  

ex i s t ed  were se lec ted  t o  generate t h e  data needed f o r  es t imat ing  demand on a 

route-by-route bas is .  For purposes of demnd est imation,  rou tes  of  l e s s  than 

20 miles were e l iminated ,  leaving 89 rou tes  t o  be analyzed. These 89 r o u t e s  

had an average r i d e r s h i p  of almost 2,000 passengers per  month, a t  approximately 

seven d o l l a r s  per  t r i p ,  from an average se rv ice  a r e a  population o f  200,000+ 

persons. Several  rou tes  crossed state boundaries. Other r e l evan t  s t a t i s t i c s  

fo r  the  routes  comprising the  data  base a r e  shown i n  Table 4-1.2 

The data  represent  t h e  f'ull range o f  routes  serving r u r a l  and smll urban 

areas .  No rou tes  serving only l a r g e  urban a r e a s  were included. Bus companies 

with only one route  were included, as were t h e  major c a r r i e r s  which serve  

c i t i e s  throughout t h e  U. S. No formal d i s t i n c t i o n  was m d e  between express 

and l o c a l  routes .  Some o f  the  rou tes  had varying scheduled s t o p s  (some regular 

s tops  became f l a g  s tops  on c e r t a i n  r u n s ) ,  bu t  a s  long as t h e  end p o i n t s  speci- 

f i e d  were served, t h e  route  was included. 

De ta i l s  of  t h e  Recommended Approach 

Components o f  t h e  Models 

I n  genera l ,  t he  w d e l s  a r e  of  the  following format: the  number o f  passen- 

g e r s  on a given route  i s  a m c t i o n  o f  t h e  frequency o f  se rv ice ,  t h e  populat ion 

l ~ o e  Kott . "St. Louis-Vincennes : Problems and Opportunit ies  i n  Preserving 
Bus Service t o  Six I l l i n o i s  Counties." I l l i n o i s  Commerce Commission, Spring- 
f i e l d ,  I l l i n o i s ,  November 1984, pp. 35-37, and Appendix a ,  Table A.  

2 ~ t  may not  be poss ib le  t o  use t h e  models described here t o  accura te ly  p r e d i c t  
r ide r sh ip  on i n t e r c i t y  bus se rv ices  whose c h z r a c t e r i s t i c s  f a l l  s i g n i f i c a n t l y  
outs ide  of  those shown i n  Table 4-1. 



Table 4-1 

CHARACTERISTICS OF 89 INTERCITY BUS ROUTES USED TO 
FORECAST PASSENGER DEMAND ON ROUTES OVER 20 MIUS I N  LENGTH 

Variables 
Standard 

Mean Deviation 

One-Way Passengers per  Month (boarding) 

One-Ww Distance (miles)  

One-way Fare ( d o l l a r s  ) 

Scheduled Run Time (minutes) 

Round-Trip Frequency ( ~ e r  week) 

Tota l  County Population ( a l l  persons i n  
a l l  counties served) 

Route Specif ic  Population ( a l l  persons 
i n  c i t i e s ,  towns, v i l l age s ,  d i r e c t l y  
on route)  

1979 Per Capita Income (average fo r  the  
t o t a l  population) 

Origin City Population (persons ) 

Destination Population (persons) 

Monthly Bus Miles ( ~ r e q u e n c ~  x Round 
Tr ip  ~ i s t a n c e )  

FareIMile (cen t s  

Source: Data col lec ted by Ecosometrics, Incorporated and Peat ,  Marwick 
Mitchell and Co. 



served ,  t h e  c o s t  t o  t h e  r i d e r ,  and t h e  d i s t a n c e  of  t h e  t r i p .  The v a r i a b l e s  

included i n  t h e  model a r e  t h e  most s i g n i f i c a n t  i n t u i t i v e  causes  o f  demand, 

t h e i r  r e l a t i o n s h i p s  and e l a s t i c i t i e s  a r e  c o n s i s t e n t  wi th  e x i s t i n g  r e f e r e n c e s  

on t h e  demand f o r  i n t e r c i t y  bus t r a v e l ,  and t h e  b e s t  o f  t he  m d e l s  account  f o r  

about  two-thirds  o f  t h e  o v e r a l l  var iance  i n  demand among t h e  r o u t e s  s tud ied .  

The models t h a t  proved t o  be accep tab le  were of  t h e  fol lowing format: 

PASS/MO = CONST x R T F R E Q ~  x SERVPOP~ x FARE/MIC x D I S T ~  

where 

PASS/MO = t h e  number o f  one-way passengers  boardings pe r  m n t h  f o r  t h e  
r o u t e  segment s p e c i f i e d  

CONST = a cons t an t  s p e c i f i c a l l y  de r ived  f o r  t h i s  equat ion  

R T F W  = scheduled round t r i p s  p e r  week on t h e  rou te  

SERVPOP = t h e  populat ion served -- de f ined  as t h e  sum o f  t h e  popu la t ions  
of  v i l l a g e s ,  towns, and c i t i e s  d i r e c t l y  along t h e  r o u t e  -- 
div ided  by 100 

FARE/MI = f a r e  pe r  mile i n  c e n t s ,  found by d iv id ing  t h e  c o s t  o f  a one- 
way f a r e  between t h e  endpoin ts  o f  each rou te  by t h e  one-way 
d i s t a n c e  between t h e  endpoin ts  o f  t h e  rou te  

DIST = one way d i s t ance  between t h e  endpoin ts  on t h e  r o u t e  

a = t h e  exponent f o r  round t r i p  frequency 

b = t h e  exponent f o r  s e r v i c e  popula t ion  

c = t h e  exponent f o r  f a r e  p e r  mi le  

d = t h e  exponent f o r  one-way d i s t ance .  

S p e c i f i c  Models f o r  Est imating t h e  Demand f o r  I n t e r c i t y  Bus Trave l  

Table 4-2 shows models t h a t  provided t h e  b e s t  explana t ion  o f  t h e  v a r i a t i o n s  

i n  patronage among t h e  89 rou te s  analyzed. Sepa ra t e  equat ions a r e  p re sen ted  

f o r  r o u t e s  o f  d i f f e r e n t  d i s tances .  Th i s  s t r a t i f i c a t i o n  by d i s t a n c e  was done 

because i n t e r c i t y  t r i p s  o f  d i f f e r e n t  l e n g t h  a r e  q u i t e  d i f f e r e n t  i n  terms o f  

t r i p  purpose and frequency. The only equat ion  inc lud ing  d i s t a n c e  as a s i g n i f i -  

c a n t  v a r i a b l e  i s  t h e  l a s t  equat ion which e s t i m a t e s  demand f o r  t h e  e n t i r e  d a t a  

base o f  89 routes .  



Table 4-2: REGRESSION MODELS FOR ESTIMATING TRAVEL DEMAND ON 
INTERCITY BUS ROUTES I N  SMALL URBAN AND RURAL AREAS 

GENERAL MODEL: # Passengers = ( f r e q u e n c ~ r ) ~  x ( p ~ p u l a t i o n ) ~  x ( f a r e I c  x ( d i ~ t a n c e ) ~  x constant  

SPECIFIC MODELS: 

Route Passengers Round Tr ip  Population x Fare p e r  x Distance x Constant 
Distances Per Month = Frequency x Served Mile 

(miles)  

20-60 11 = Frequencyle O3* x Population O - 3 T 6  x ~ a r e - ~ * ~ ~ 5  x (N.A. ) x 17.989 

20-120 II = ~ r e ~ u e n c ~ l * ~ 9 3  x ~ o y u l a t i o n ~ ~ ~ ~ 9  x ~ a r e - ~ = 3 5 *  x (N.A.) x 6.871 

121+ I t  = Frequency Oe415 x ~ o y u l a t i o n ~ ~ 7 ~ ~  x (N.A.) x (N.A.) x 1.510 
I 
ul 20+ I t  
&- = ~ r e ~ u e n c ~ ~ ~ ~ 9 3  x ~ o - p u l a t i o n ~ * ~ ~ ~  x ~ a r e ' ~ ' ~ ~ ~  x ~ i s t a n c e - ~ * ~ l  x 17.219 
I 

where : 

Passengers/Month = Number of passenger boardings on t h e  route  per month. 

Round Tr ip  Frequency = Scheduled round t r i p s  pe r  week on t h e  route.  

Service Population = The populat ion served,  defined as t h e  sum o f  t h e  populat ions o f  v i l l a g e s ,  towns, 
and c i t i e s  along t h e  r o u t e ,  divided by 100. 

Fare /Mile = Fare pe r  mile i n  cen t s ,  found by d iv id ing t h e  c o s t  o f  a one-way f a r e  ( i n  1980 
d o l l a r s )  between t h e  end p o i n t s  o f  each rou te  by t h e  one-way d i s t ance  between 
those  end points .  

Distance = One-way dis tance  between endgaints  o f  t h e  rou te .  



Because of the  funct ional  f"sma of  the  model being used, t h e  regress ion 

c o e f f i c i e n t s  c o n s t i t u t e  the  demnd e l a s t i c i t i e s  of  the  respect ive  var iables .  

Seen i n  t h i s  l i g h t ,  t h e  r e s u l t s  of t h e  equations a r e  most sa t i s fy ing .  F i r s t ,  

a l l  of t h e  s igns  of the c o e f f i c i e n t s  a r e  i n t u i t i v e l y  cor rec t :  

0 increases  i n  f$-eqtaency s f  se rv ice  l ead  t o  increases  i n  r i d e r s h i p ,  

r increases  i n  t h e  service  a rea  popdat iow lead t o  increases  i n  
r ide r sh ip ,  

@ increases  i n  fares lead to decreases i n  r idership ,  and 

e increases  i n  t r i p  d is tance  lead t o  decreases i n  r idership .  

Second, the  e l a s t i c i t i e s  shown i n  these  equations a r e  similar t o  previously 

documented ranges. h r the rmore ,  the  f a r e  e l a s t i c i t y  behaves as expected wi th  

respect  t o  distance.  Third,  a l l  of the  regression c o e f f i c i e n t s  i n  t h e  equations 

shown were found t o  be s t a t i s t i c a l l y  s ign i f i can t .  Therefore, t h e  equations can 

be used with a r e l a t i v e l y  high degree of  confidence i n  t h e i r  accuracy. 

The use r  of these  models should s e l e c t  t h e  must appropr ia te  models accord& 

ing t o  individual  c i r c m t a n c e s .  The person using aay of  t h e  equations only 

needs information for  t h e  route o r  routes  t o  be analyzed. The populat ion,  

d is tance ,  f a r e ,  and frequency data  can be assembled for  a s i n g l e  rou te  within 

severa l  hours. 

The procedures fo r  applying t h e  i n t e r c i t y  bus demnd models a r e  r e l a t i v e l y  

straightforward.  Some research on t h e  a r e a ' s  c h a r a c t e r i s t i c s  and severa l  

decisions regarding des i rab le  system c h a r a c t e r i s t i c s  &re n e c e s s a q .  Then t h e  

model can be applied.  

I n f o r m t i o n  about two fac to r s  mst first be found: t h e  populat ion t h a t  

w i l l  be served and t h e  d is tance  covered by each route,  The popuhation can be 

determined through census or census-type m t e r i a l s -  The t o t a l  mileage of each 

route  w i l l  have t o  be determined by d i r e c t  m a s u r e m n t s  for  each s p e c i f i c  route.  



Choose Service C h a r a c t e r i s t i c s  

The a n a l y s t  must then s p e c i m  

e t h e  average frequency o f  service  on a l l  routes ,  and 

e t h e  f a r e s  t h a t  w i l l  be charged. 

It i s  intpsrtant t o  remember these  spec i f i ca t ions  cas be changed over and over 

again f o r  mult iple i t e r a t i o n s  of  t h e  m d e l ,  so that it is not w i s e  t o  agonize 

fo r  a long time over t h e  p rec i se  numerical spec i f i ca t ion  o f  a p a r t i c u l a r  fac tor .  

Table 4-3 o u t l i n e s  step-by-step procedures f o r  ca lcu la t ing  demands with 

a ca lcu la to r .  I n  genera l ,  t h e  procedure i s  t o  f ind t h e  value f o r  each va r iab le  

t imes i t s  exponent, then t o  multiply a l l  t h e  r e s u l t i n g  values times each other.  

Examples o f  Calculat ions with t h e  Models 

Consider a proposed route  with t h e  following c h a r a c t e r i s t i c s :  

e population served, expressed i n  hundreds: 152,645 100 = 1526.45 

e one-way route  d is tance:  103 miles 

e round t r i p  frequencies: 14 times pe r  week 

e one-way f a r e  per  mile: 10.18 c e n t s  per  mile. 

These values a r e  then entered i n t o  t h e  demnd equation fo r  rou tes  from 20 t o  

120 miles, which Is 

Thus, 

PASS/MO = (14)1*93 x (1526.45)0-409 x (10.18)-0.352 x 6.871 

and, the re fo re ,  

PASS/MQ = 1,089 one-way passenger boardings pe r  mnth.  

-56- 



Table 4-3 

PROCEDURE FOR CALCULATING TRAVEL D W D S  ON 
INTERCITY BUS ROUTES WITH A  CALCULATOR^ 

Use t h e  equation fo r  routes 20-120 miles long a s  an example: 

STEP 1 A: Enter round t r i p  frequency per week 
B: Press yX button 
C :  Enter 1.093 
D:  Press = button 
E:  Record answer 

STEP 2 

STEP 3 

A: Enter population served along t h e  route  (number of  persons 
divided by 100) 

B: Press f button 
C :  Enter 0.409 
D: Press = button 
E: Record answer 

A:  Enter f a r e  i n  cents  per  mile 
B: Press yX button 
C :  Enter 0.352 
D: Change sign t o  minus 
E:  Press = button 
F: Record answer 

STEP 4 Multiply 6.871 times answers t o  Step 1 times Step 2 times S tep  3 

STEP 5 Write down the  r e s u l t ;  t h i s  i s  t he  predic t ion of t h e  number o f  
one-way passengers per w n t h  on t h a t  pa r t i cu l a r  route. 

Note: This example has been developed using Sharp and Texas Instruments scien- 
t i f i c  ca lcula tors .  The exact sequence of s t ep s  may be s l i g h t l y  d i f f e r en t  
f o r  ca lcu la to rs  from other  mnufacturers .  



Observations About t h e  Bus Ridership Models 

Resul ts  Should be Carefully Reviewed 

A s  with a l l  madels, t h e  user  must c a r e f u l l y  review t h e  reasonableness of 

route-level  r i d e r s h i p  est imates.  I d e a l l y ,  est imated r i d e r s h i p  on a route  should 

be compared wi th  a c t u a l  r i d e r s h i p  data, i f  a v a i l a b l e ,  for  e x i s t i n g  services .  

This w i l l  provide t h e  u s e r  with an ind ica t ion  o f  a p p l i c a b i l i t y  o f  the  models 

i n  the  c o r r i d o r  of i n t e r e s t ,  

I n  case  study c o r r i d o r s  for  which a c t u a l  opera t ions  da ta  were a v a i l a b l e ,  

the  demand es t ima t ions  were c lose  t o  t h e  a c t u a l  r i d e r s h i p :  t h e  m d e l  est imated 

r i d e r s h i p  wi th in  35 percent  of a reasonable c o n t r o l  number (which was the  

g r e a t e s t  dev ia t ion  from t h e  expected values i n  t h e  t e s t  group). This confirms 

t h e  f indings t h a t  t h e  demand equations were q u i t e  s a t i s f a c t o r y  on routes  under 

120 miles i n  l eng th  and could a l s o  be used on longer rou tes  i f  c a r e f u l w  tem- 

pered by t h e  judgment of a planner o r  opera tor  who i s  fami l i a r  wi th  t h e  area's 

c h a r a c t e r i s t i c s .  

Caveats Regarding t h e  Use o f  Models Must be Recognized 

The models performed w e l l  f o r  a l l  c o r r i d o r s ,  p a r t i c u l a r l y  those  under 120 

miles i n  length.  However, t h e  rmdeling techniques mst be used wi th  caution 

for  routes  t h a t :  

e involve s i g n i f i c a n t  l e v e l s  of "overhead" ( i . e . ,  through) r ide r sh ip ;  

e a r e  longer than 120 miles; o r  

e have in tens ive  intermodal competition. 

The r i d e r s h i p  m d e l s  p r e d i c t  rou te  (opera to r )  l e v e l  patronage within a 

service  a r e a  o f  i n t e r e s t .  They do not p r e d i c t  "overhead" r i d e r s h i p ,  which i s  

t h e  number o f  passengers r i d i n g  on t h a t  route  o r i g i n a t i n g  from o r  des t ined t o  

p o i n t s  ou t s ide  of  t h a t  route. A s  such, t h e  models tend t o  underestimate t o t a l  

r i d e r s h i p  fo r  a route .  I f  e s t i n a t e s  of  overhead r i d e r s h i p  a r e  known, they 

should be added t o  r i d e r s h i p  es t imates  produced by t h e  m d e l s  t o  obta in  a 

total .  f igure  o f  t h e  number o f  passengers on a bus. 



The demand m d e l s  were est imated on route  (opera to r )  demands, and a s  such 

t h e  models sllould be appl ied  on an opera tor-speci f ic ,  not a cor r idor  bas i s .  

Thus, i n  c o r r i d o r s  wi th  two o r  more opera tors ,  each o p e r a t o r ' s  r i d e r s h i p  should 

be estimated separa te ly ,  and t h e  individual  r i d e r s h i p s  then summed t o  e s t i m t e  

co r r idor  r idership .  It i s  noteworthy t h a t ,  i n  seve ra l  o f  t h e  equations,  r i d e r -  

sh ip  i s  d i r e c t l y  propor t ional  t o  frequency, a f u r t h e r  reason why r i d e r s h i p  can 

and should be est imated on an opera tor-speci f ic  bas is .  

Routes over 120 miles i n  l eng th  must be ana lyzedwi th  p a r t i c u l a r  care.  The 

model s u i t a b l e  f o r  such rou tes  was developed wi th  a s e t  of  rou tes  averaging 

approximately 150 miles i n  length.  Therefore, t h i s  model should not  be used on 

rou tes  s u b s t a n t i a l l y  longer than 150 miles. When analyzing longer routes ,  

it w i l l  be necessary t o  segment t h e  route  i n  order  t o  apply t h e  model i n  a 

conceptually sound manner. Undoubtedly, t h i s  adds some e r r o r  and uncer ta in ty  

t o  t h e  f i n a l  r i d e r s h i p  e s t i m t e ,  but  t h i s  should not  be a se r ious  problem i f  t h e  

a c t u a l  r i d e r s h i p  of  t h e  rou te  i s  known f o r  comparison and c a l i b r a t i o n  purposes. 

I n  c o r r i d o r s  where in tense  ra i l -bus  o r  air carr ier -bus  competition e x i s t s ,  

t h e  models do not t ake  t h i s  i n t o  account. This i s  not  as se r ious  a l i m i t a t i o n  

as it roay i n i t i a l l y  appear. I n  mny rural a r e a s ,  competition between t h e s e  

modes i s  l imi ted  due t o  t h e  d i f f e r e n t  populations served and d i f f e r e n t  t r i p  

purposes served by each mode; i n  most ins tances ,  t h e  na ture  o f  proposed changes 

i n  i n t e r c i t y  bus se rv ice  i s  such t h a t  it i s  unl ike ly  t o  r e s u l t  i n  major s h i f t s  

i n  e x i s t i n g  modal s p l i t s ,  

Actual Ridership W i l l  Vary from t h e  Estimates 

A s  with a l l  es t imat ing  techniques,  it must be remembered t h a t ,  while t h e  

models a r e  highly accura te  o v e r a l l ,  they may not  be equally accura te  i n  each 

s p e c i f i c  app l i ca t ion .  Inev i t ab ly ,  the  user  must m k e  a judgment of  whether he 

o r  she i s  comfortable with these  es t imates  fo r  decision-making purposes. To 

help account f o r  such r i s k s ,  it i s  advisable t o  explore t h e  impl ica t ions  o f  a 

+ 30 percent  range about t h e  estimated r idership .  The a n a l y s t  can use t h i s  - 
range t o  a s sess  t h e  f i n a n c i a l  r i s k s  of  under-or-over es t imat ing  r ide r sh ip .  

The Models Can be Applied i n  a Short Time 

I f  a user  has populat ion da ta  ava i l ab le  by j u r i s d i c t i o n  and an up-to-date 

s e t  of i n t e r c i t y  bus schedules, it should t y p i c a l l y  take  one day t o  develop 
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t h e  i n p u t s  t o  and apply t h e  r i d e r s h i p  e s t ima t ion  procedures  used i n  t h i s  a n a u -  

sis f o r  t h e  e x i s t i n g  se rv i ce .  Once t h i s  i s  done, ~ r r a n y  s e r v i c e  op t ions  can be 

analyzed w i t h i n  s e v e r a l  hours  o f  work, 

A number o f  d i f f e r e n t  model l ing procedures  were eva lua ted  be fo re  recommend- 

ir.g t h e  approach descr ibed ,  b u t  a11 o t h e r s  had s i g n i f i c a n t  problemss The o n u  

s impler  methods would be t o  rely exc lus ive ly  on p r o f e s s i o n a l  judgment t o  e s t i -  

m t e  r i d e r s h i p .  The models desc r ibed ,  used f o r  fo recas t ing  t h e  demand f o r  

i n t e r c i t y  bus  s e r v i c e s ,  can be u s e f u l  i n  ana lyz ing  e x i s t i n g  r o u t e s  o r  planning 

s e r v i c e s  where none now e x i s t .  

ESTIMATING THE DEMAND FOR AIRLINE SERVICE 

T h i s  s e c t i o n  d i scusses  s e v e r a l  t echniques  t h a t  have been suggested t o  

e s t i m t e  demnds  f o r  a i r l i n e  s e r v i c e s  f o r  small urban and rural camarmnities. 

While t h e  models a r e  no t  as advanced and do no t  provide as a c c u r a t e  e s t i m a t e s  

as do t h e  i n t e r c i t y  bus models, t h e  m d e l s  a v a i l a b l e  do o f f e r  a p o s s i b i l i t y  of  

i n i t i e l  numerical es t imates .  

Fac to r s  Associated wi th  ~ e m n d l  

A i r  s e r v i c e  i s  heavi ly  dependent on a number of  l o c a l  f a c t o r s .  A l l  of 

t h e  fol lowing cond i t i ons  should be considered when ana lyz ing  t h e  p o s s i b i l i t y  

o f  ga in ing  o r  maintaining s e r v i c e .  

I s o l a t  i o n  

The degree o f  i s o l a t i o n  o f  a c i t y  i s  a m j o r  f a c t o r  i n  commuter a i r l i n e  

use  up  t o  a c e r t a i n  poin t .  The b i g g e s t  f a c t o r  i n  i . so la t ion  i s  t h e  d i s t a n c e  t o  

a hub a i r p o r t ,  s i n c e  t h e  Regional  A i r l i n e  A s ~ ~ c i a t i o n  e s t ima te s  t h a t  70 pe rcen t  

o f  a11 r e g i o n a l  a i r l i n e  passengers  are t r a v e l i n g  t o  o r  from hub air-ports.  

I s o l a t i o n  t a k e s  i n t o  account  not  j u s t  phys i ca l  d i s t ance  t o  a hub, b u t  t h e  

l ~ u c h  s f  t h e  i n f o r m t i o n  i n  t h i s  s e c t i o n  i s  derived from W i l l i a m  E. OtConnor. 
An In t roduc t ion  t o  A i r l i n e  Economies. Praeger Pub l i she r s ,  New York, 1982. 
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competing m d e s  of t ranspor ta t ion .  Driving time, not j u s t  distance,  must be 

considered. I f  t r a v e l e r s  must go miles out of t h e i r  uqy t o  c ross  a bridge,  

f o r  ins tance ,  t h i s  would increase the  r e l a t i v e  i s o l a t i o n  from a t r a v e l  stand- 

point.  I s o l a t i o n  alone,  however, w i l l  not c r e a t e  derrand f o r  a i i r l ine  service .  

If a c i t y  i s  so i s o l a t e d  t h a t  it cannot a t t r a c t  a reasonable l e v e l  of economic 

a c t i v i t y ,  then it i s  unl ikely  t o  a t t r a c t  a i r  service.  

Type of  City 

Another f ac to r  t o  be considered i s  t h e  c i t y  type. Is it predominately 

manufacturing, commercial, t o u r i s t ,  o r  i n s t i t u t i o n a l ?  Other f a c t o r s  can b l u r  

t h i s  d i s t i n c t i o n ,  but  as a r u l e  it has been found t h a t  commercial c i t i e s  tend 

t o  generate more t r a f f i c  than mnufactur ing c i t i e s .  Addit ionally,  a 1976 

survey of commuter passengers i n  Iowa found t h a t  over 80 percent  of t r a v e l e r s  

were i n  profess ional ,  technical ,  o r  m n a g e r i a l  pos i t ions . l  I n s t i t u t i o n a l  

c i t i e s  \ those  with u n i v e r s i t i e s  o r  m i o r  g o v e r m n t a l  f'unctions) a l s o  tend t o  

generate t r a f f i c .  Tour is t  c i t i e s  w i l l  generate t r a f f i c ,  but  only a few 

small c i t i e s  have enough t o u r i s t  a t t r a c t i o n  t o  generate t r a f f i c  fo r  only t h a t  

reason. 

City Population 

The s i z e  c i t y  needed t o  support air service  i s  the  mst d i f f i c u l t  var- 

i a b l e  t o  q u a n t i o .  Some l i t e r a t u r e  on commuter air service  r e f e r s  t o  c i t i e s  

with l e s s  than 10,000 people as small, but  t h i s  i s  r e f e r r i n g  mstly t o  air 

t a x i  type service.  * Other l i t e r a t u r e  def ines  the  medium-sized category as 

population between 10,000 and 100,000. There a r e  c i t i e s  o f  30,000 which 

a r e  supporting p r o f i t a b l e  a i r  service ,  and o the rs  of  45,000 which requ i re  

severa l  hundred d o l l a r  pe r  passenger subsidies.  

l ~ r u c e  Thorson and Kenneth Brewer. "Model t o  Estimate Commuter Ai r l ine  Demand 
i n  Small Cit ies."  Transportation Research Record #673, Transportat ion Re- 
search Board, Washington, D.C.,  1977, pp. 187-193. 

3yupo Chan. " ~ i r l i n e  Deregulation and Service t o  Small Communities. I' Trans- 
por ta t ion  Research Record #851, 1962, p. 29. 



More important  t han  popula t ion  i s  average d a i l y  p s s e n g e r  enplanements. 

H i s t o r i c a l l y ,  t h e  C i v i l  Aeronaut ics  Board be l ieved  t h a t  arly community genera- 

t i n g  more than  40 passengers  a day could support  air s e r v i c e  wi thout  subsidy.= 

Other e s t i m a t e s  p l ace  t h i s  f i g u r e  as low as t e n  enplanements a day.2 

The nex t  l o g i c a l  s t e p  i s  t o  a t t empt  t o  l i n k  popula t ion  and enplanements. 

The demand models below a r e  broken i n t o  two ca t egor i e s .  One i s  t o  be used 

where judgement would e s t i m i t e  below 1 5  e n p l a n e m n t s  a day, and t h e  o t h e r  

where judgement would e s t ima te  above 15  enplanements a day. The developers  of 

t h e  model p o i n t  ou t  t h a t  a c c u r a t e  models a r e  hard t o  des ign  p r e c i s e l y  because 

t h e r e  a r e  so mny f a c t o r s  t h a t  i n f luence  t h e  a b i l i t y  o f  a c i t y  t o  support  

s e rv i ce .  Another problem i s  t h a t ,  wi th  t h e  l a c k  o f  r e g u l a t i o n  i n  t h e  i n d u s t r y ,  

s o l i d  information about  t r a v e l  p a t t e r n s  i s  hard t o  c o l l e c t .  

T h i s  model was used a s  t h e  b a s i s  o f  a recommended program t o  i n t e g r a t e  

commuter a i r  c a r r i e r s  i n t o  Iowa's  t o t a l  t r a n s p o r t a t i o n  system. The general. 

format s p e c i f i e s  that a i r  passenger  t r a f f i c  i s  a func t ion  o f  t h e  popula t ion  

o f  t h e  community and i ts  i s o l a t i o n .  The m d e l  exp la ins  40 percent  of  t h e  

v a r i a t i o n  i n  enplanements, and can be used t o  e s t a b l i s h  a g e n e r a l  f e e l i n g  f o r  

whether o r  no t  s e r v i c e  i s  f e a s i b l e .  

If i n i t i a l  suppos i t i ons  l e a d  one t o  expect  Less than  1 5  enplanements a 

day,  t h e  formula t o  be used i s :  

ADPE = 3.04153 + .7312(PO~L) + .~O~(ISOLATE)  

where : 

AD PE = Average Daily Passenger Enplanements 

ISOLATE = Miles t o  t h e  n e a r e s t  FAA hub i n  t e n s  

POPL = Populat ion i n  thousands 

I f  judgement e s t ima te s  m r e  than  15 enplanements a day, t h e  formula is: 

ADPE = 6.96 + . 6 1 8 3 ( P O ~ ~ )  +  ISOLATE). 

l ~ b d ~ ~ ~ ~ l a r n  A. Addus. "Essen t i a l  A i r  Se rv i ce  Determination f o r  Small C o m n i -  
t i e s . "  T ranspor t a t ion  Q u a r t e r l y ,  Vole 39, No. 4 ,  1985, p. 537. 

2% - c i t .  , Yupo Chan. 



An a l t e rna t i ve  formulation has been provided by ~ i c k r e 1 l . l  Using t he  same 

kind of basic model, P i ck re l l  postula tes  t h a t  t he  number of  one-way a i r  passenger 

t r i p s  on an individual  route connecting a small community with a spec i f i c  large- 

o r  medium hub c i t ; ~  i s  a function of 

t he  population of the community i n  which those t r i p s  o r i g ina t e ,  

the  number of passenger enplanements a t  a i r p o r t s  in  t he  hub c i t y  a t  
the  route terminus, 

a the  published a i r  f a re  for  the  t r i p ,  

o the  scheduled f ly ing time, 

e the  number of weekly departures from the  o r i g in  community t o  t h e  m j o r  
des t ina t ion  c i t y ,  

a the  average seat ing capacity per  departure,  

the  e s t i m t e d  out-of-pocket cos t  f o r  t r a v e l  by au to  fo r  the  t r i p ,  

t he  estimated driving time fo r  t he  t r i p ,  and 

whether o r  not the  route i s  served by a c e r t i f i c a t e d  air ca r r i e r .  

The l a rge s t  influences i n  overa l l  demand were f ly ing time, t he  air f a r e ,  fl-e- 

quency of scheduled departures, and t h e  volume of t r a f f i c  a t  t h e  hub a i rpo r t .  

While the  models produced with these  var iables  generally showed i n t u i t i v e l y  

correct  r e s u l t s ,  the  m d e l s  could only account fo r  l e s s  than hal f  of the  

observed var ia t ion  i n  passenger volumes along spec i f i c  routes. 

There a r e  o ther  methods of determining reasonable p o s s i b i l i t i e s  o f  success- 

ful service.  Commuter a i r l i n e s  operated i n  1985 with average load f ac to r s  o f  

42-45 percent.2 Since the  types of a i r c r a f t  being used by a regional  a i r l i n e  

serving any given area  can be readi ly  i den t i f i ed  i f  reasonable est imates of 

average dai ly  passenger enplanements can be generated, t he  l e v e l  of se rv ice  

t h a t  can r e a l i s t i c a l l y  be expected o r  supported can be estimated. 

In addi t ion t o  demnd m d e l s ,  l o c a l  t r a v e l  agents a r e  an exce l l en t  source 

o f  information on l o c a l  t r ave l  pat terns .  Travel agents, obviously, seldom 

repor t  t h e i r  s a l e s  on a disaggregate ba s i s ,  but i f  they can be convinced t h a t  

long-term gains a r e  possible by revealing f igures  f o r  t o t a l  t i c k e t  s a l e s ,  some 

i n fo rmt ion  m y  be forthcoming. I f  a l l  of the  t r a v e l  agents p a r t i c i p a t e ,  a 

l ~ o n  H. P ickre l l .  "The Demand f o r  Short-Haul A i r  Service." I n  John R ,  M e ~ e r  
and Clinton V. Osker, Jr. , Deregulation and the  New Ai r l ine  ~ n t r e ~ r e n e u r s ,  
Cambridge, The MIT Press, 1984. 

2 ~ e g i o n a l  Air l ine  Association. Annual Report, Washington, D. C. , 1986. 
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reasonable f i gu re  i n  a c i t y  f o r  t h e  t o t a l  d o l l a r  volume o f  a i r l i n e  t i c k e t  

purchases i n  a community can be generated.  If t h e  f i g u r e  i s  l a r g e  enough t h a t  

even a smal l  f r a c t i o n  o f  it would r e p r e s e n t  a s i z a b l e  market, a r e g i o n a l  a i r l i n e  

might be induced t o  m r e  c l o s e l y  examine t h e  f e a s i b i l i t y  ~f se rv i ce .  

A i r l i n e  Planning 

A s  mentioned above, t h e  Lack o f  i n f o r m t i o n  on t h e  i n t e r n a l  p lanning  p roces s  

o f  t h e  r eg iona l  a i r l i n e s  has  f r u s t r a t e d  l o c a l  p lanners  and academics a l i k e .  A 

1984 study at tempted t o  uncover and document some o f  t h e s e  meth0ds.l I t  d i s -  

covered t h a t  dec i s ions  about  which comrmrnities t o  serve  are m d e  a t  t h e  t o p  

l e v e l s  o f  t h e  companies. P r e s i d e n t s  and execut ive v i ce  p r e s i d e n t s  seemed t o  

be  involved i n  most of t h e s e  dec is ions .  Marketing a l s o  played an important  

r o l e  i n  t h i s  s e l e c t i o n  a t  one-third o f  t h e  a i r l i n e s  surveyed. The planning 

hor izon  of commuter a i r l i n e s  t ends  t o  be r e l a t i v e l y  shor t .  S i x t y  percent  of 

t h e  a i r l i n e s  decided which communities t o  serve  l e s s  than  six m n t h s  before  

implementing se rv i ce .  Another 35 pe rcen t  s e l e c t e d  co n i t i e s  s i x  months t o  

one y e a r  p r i o r  t o  beginning se rv i ce .  Regional a i r l i n e s  r e l i e d  p r i m a r i l y  on FAA 

and DOT a i r p o r t  and c a r r i e r  s t a t i s t i c s ,  t h e  a c t i o n s  o f  compet i tors ,  and passenger  

surveys f o r  i n f o r m t i o n  when making s e r v i c e  dec is ions .  Consul tan ts  were used 

about  one-third o f  t h e  t ime when making t h e s e  dec is ions .  Sixty-seven pe rcen t  

of t h e  a i r l i n e s  d id  have p o l i c i e s  f o r  e s t a b l i s h i n g  i f  a community would be 

served ,  and 50 pe rcen t  o f  t h e  a i r l i n e s  d id  use c o ~ u t e r  techniques  i n  m k i n g  

t h e s e  s e r v i c e  dec is ions .  A s  would be expected, t h e  s o p h i s t i c a t i o n  o f  t h e  

planning techniques  inc reased  as t h e  s i z e  o f  t h e  a i r l i n e  grew. 

This  information about  t h e  a i r l i n e  planning p roces s  regard ing  s e r v i c e  

d e c i s i o n s  may be u s e f u l  t o  l o c a l  groups support ing increased  air  serv ice .  It 

sugges t s  t h a t  : 

o Information about  t h e  community and i t s  commitment t o  u se  t h e  s e r v i c e  
should go t o  t h e  very t o p  l e v e l  o f  a i r l i n e  management. 

e Offers  o f  l o c a l  marketing a c t i v i t i e s  m y  be pe r suas ive  i n  a t t r a c t i n g  
c a r r i e r s .  

l ~ a w r e n c e  Cunningham, Kenneth Williamson, and Wallace Wood. "Planning Decis ions 
i n  Commuter A i r l i nes .  " Vol. 23, No. 3 ,  1984, p. 53. 



e Community air service groups should mke e f f o r t s  t o  find out  what 
policy requirements po t en t i a l  c a r r i e r s  may have regarding se rv ice  
decisions. Local groups can then determine whether they meet a i r l i n e  
requirements, and i f  l o c a l  ac t ions  could help q u a l i o  the  a r ea  t o  
receive m s e  service. 

e Local groups need t o  be prepared t o  provide t h e i r  supporting a c t i v i t i e s  
quickly, given the  shor t  periods o f  time which elapse between decis ions  
t o  implement service and t he  a c t u a l  inauguration of f l i gh t s .  

Another fac to r  influencing regional  a i r l i n e  service  planning decis ions  i s  

the  growth i n  nrarketing a l l i ance s  with m j o r  ca r r i e r s .  These of ten  include 

"code sharing" arrangements with major c a r r i e r s .  l Under these  agreements, 

regional  c a r r i e r s  a r e  l i s t e d  i n  t h e  computer reservations system (which a r e  

owned by the  m j o r  c a r r i e r s )  a s  i f  they a r e  part of the  l a rge r  a i r l i n e .  In- 

t e r l i n e  t i cke t ing ,  j o in t  use of  terminals ,  use o f  the  m j o r  c a r r i e r s '  name and 

corporate trademarks, and j o in t  m r k e t i n g  a r e  usually pa r t  of these  agreements 

a s  well.  This combination of regional  and major c a r r i e r s  i s  l i k e l y  t o  appear 

as one s ingle  corporate en t i ty .  

There a r e  several  ways i n  which "code-sharing" agreements a f f e c t  service  

planning decisions t h a t  l o c a l  groups may be attempting t o  influence. One i s  

t h a t  the  m $ o r  a i r l i n e  partner is  l i ke ly  t o  have a strong say i n  service  

decisions such as whether o r  not  t o  serve a c o m i t y ,  frequency, type o f  

equipment used, and fares.  Such decisions w i l l  l i k e u  be or iented toward t he  

development of the  regional  se rv ices  as complementary "spokes" feeding t h e  

major c a r r i e r ' s  "hub". This mkes  the  regional  c a r r i e r  i n to  a more e f f ec t i ve  

connection t o  the  nat ional  a i r l i n e  service  network. 

A second way i n  which "code-sharing" agreements a f f e c t s  small community 

a i r  service  i s  a tendency for the  a f f i l i a t e d  regional  c a r r i e r s  t o  replace  t h e  

se rv ices  of t h e i r  major c a r r i e r  mrke t i ng  par tner  in  c i ty-pai r  markets whose 

volumes a r e  too small t o  support major c a r r i e r  j e t  service.* While communities 

of ten  perceive such changes as a decrease i n  qual i ty  of service  (due t o  t h e  

use of smaller a i r c r a f t ) ,  it i s  usually benef ic ia l  in  t h a t  the  connecting 

service  i s  continued, and of ten  a t  higher frequencies. 

l ~ o n  H. P i ck r e l l  and Clinton V. Oster. A Study of t h e  Regional Ai r l ine  Indus- 
try -- The Impact of  Marketing All iances.  U.S. Department o f  Transportat ion,  
M a y  1986, pp. 17-30. 

2 ~ b i d . ,  pp. 27. 



Another p o t e n t i a l  b e n e f i t  from reg iona l  a i r l i n e  m r k e t i n g  a l l i a n c e s  can 

be reduct ions  i n  f a r e  l e v e l s  r e s u l t i n g  from j o i n t  f a r e s  e s t a b l i s h e d  between 

t h e  rnajor and r eg iona l  c a r r i e r s  involved i n  t h e  a l l i a n c e .  These a r e  o f t e n  lower 

than  t h e  sum o f  an independent r eg iona l  a i r l i n e ' s  f a r e  and t h a t  of  a major 

c a r r i e r .  I n  e f f e c t ,  t h e  major c a r r i e r  my be  subs id i z ing  regiorial  a i r  se rv i ce  

from smal le r  communities t o  i t s  hubs i n  o r d e r  t o  i nc rease  i t s  m r k e t  share  on 

t h e  t runk  r o u t e s  between hubs. Groups involved i n  t r y i n g  t o  improve a i r  s e r v i c e  

t o  small  c i t i e s  may want t o  cons ider  t h e  f a r e  impacts o f  d i f f e r e n t  f a r e  arrange-  

ments a s  they  t r y  t o  a t t r a c t  new c a r r i e r s  o r  s e r v i c e s  t o  t h e i r  towns. 

USES AND LIMITATIONS OF PROCEDURES FOR ESTIMATING DEMAND 

The demand models a r e  intended t o  provide "sketch planning" o r  o rde r  of  

m g n i t u d e  e s t i m t e s  f o r  s p e c i f i c  i n t e r c i t y  rou te s  serv ing  srnall urban a r e a s  

and r u r a l  a r eas .  These techniques provide a reasonably simple, low c o s t ,  quant i-  

t a t i v e  b a s i s  f o r  developing i n i t i a l  dernand e s t ima te s  f o r  eva lua t ing  t h e  c o s t s  

and b e n e f i t s  of e x i s t i n g  and proposed serv ices .  For example, p o t e n t i a l  u ses  f o r  

such models include:  

comparing r i d e r s h i p  p o t e n t i a l  on mny rou te s  s e rv ing  small  urban 
a r e a s  i n  o rde r  t o  i den t i*  those  t h a t  might warrant  f u r t h e r  a n a l y s i s  
and cons ide ra t ion ,  

checking t h e  reasonableness  of r i d e r s h i p  p r o j e c t i o n s  developed by 
o t h e r  government agencies  and companies i f  s t a t e  DOT f i n a n c i a l  support  
i s  being sought f o r  such se rv i ces ;  and 

o a s s e s s i n g  p o t e n t i a l  changes i n  r i d e r s h i p  i f  d i f f e r e n t  types  and l e v e l s  
of  s e r v i c e s  were operated on a route .  

A model's e s t ima te s  should provide those  us ing  themwith  a "sense" o f  t h e  r i d e r -  

s h i p  p o t e n t i a l  o f  s p e c i f i c  routes .  More r e f i n e d  r i d e r s h i p  e s t ima te s  f o r  

decision-making should be developed based on a s ses suen t s  o f  t h e  socioeconomic 

and o t h e r  c h a r a c t e r i s t i c s  of t h e  t r a v e l  m r k e t  served and t h e  se rv i ce  charac- 

t e r i s t i c s  o f  t h e  proposed o r  e x i s t i n g  route .  

The demand models have a number o f  l i m i t a t i o n s .  P o t e n t i a l  u s e r s  must be 

aware o f  t h e s e  l i m i t a t i o n s  and must account f o r  them i n  t h e i r  use  o f  t h e  models. 

A s  noted above, t h e  models provide "sketch planning" type  e s t ima te s ,  no t  highly 

r e f i n e d  e s t ima te s  f o r  every conceivable  s e r v i c e  design o r  rou te  under con- 

s i d e r a t i o n .  This  i s  t h e  case  f o r  s e v e r a l  reasons. F i r s t ,  t h e  formulat ions 



of the  demand m d e l s  a r e  r e l a t i v e l y  simple and do not include a l l  p o t e n t i a l l y  

important va r i ab les  (e.g. , auto  ownership, intermodal competi t ion) t h a t  would 

produce a f u l l y  spec i f i ed  m d e l .  However, while not including a l l  poss ib le  

va r i ab les ,  t h e  models appear t o  be sens i t ive  t o  the  key demographic and se rv ice  

c h a r a c t e r i s t i c s  t h a t  a f f e c t  r idership.  

Second, t h e  m d e l s  a r e  based on cross-sec t ional  da ta  ( i . e .  , da ta  f o r  a 

s ing le  point  i n  t ime) ,  not t ime-series  data. While t h e  use of  t ime-ser ies  da ta  

fo r  model development i s  des i rab le ,  such data  a r e  seldom a v a i l a b l e  on a route  

bas is .  Unfortunately, t h i s  i s  a l i m i t a t i o n  o f  v i r t u a l l y  a l l  t r a v e l  demnd 

m d e l s  used i n  i n t e r c i t y  t r anspor ta t ion  planning. 

Third, the  rondels a r e  appl icable  t o  f ixed route ,  f ixed schedule type o f  

i n t e r c i t y  services ,  not  t o  va r i ab le  route o r  va r i ab le  schedule types  o f  service.  

Fourth, an important l i m i t a t i o n  of any empirical  model -- inc luding these  

-- i s  t h e  i m p l i c i t  assumption t h a t  services  and responses i n  those  systems 

being estimated a r e  e s s e n t i a l l y  s imi la r  t o  those systems f o r  which t h e  models 

were developed. Thus, any r a d i c a l l y  new type of  se rv ice  -- such a s  i n t e r c i t y  

se rv ices  provided on f l e x i b l e  schedules o r  routes  by j i tneys  o r  c a r  pools  -- 
would not necessar i ly  f i t  wi th in  the  models developed. S imi la r ly ,  t h e  m d e l s  

do not necessar i ly  apply t o  routes  whose s t a t i s t i c s  a r e  very d i f f e r e n t  from 

t h e  mean values of t h e  rou tes  used t o  develop these  m d e l s  o r  t o  o the r  com- 

pet ing  modes. 

With these  caveats  i n  mind, planners and decision-mkers should proceed t o  

apply these  o r  s imi la r  models. Despite t h e i r  l i m i t a t i o n s ,  they  do provide 

reasonable methods of  making i n i t i a l  es t imates  of  demnds which w i l l  be u s e f u l  

i n  c e r t a i n  service  decisions.  





COSTS AND BENEFITS OF RURAL INTERCITY TRANSPORTATION PROJECTS 

The key question fo r  o f f i c i a l s  and planners concerned about maintaining 

r u r a l  i n t e r c i t y  bus, rai l ,  and air services  is  whether o r  not t he  service i s  

su f f i c i en t l y  i q o r t a n t  t o  warrant public in tervent ion and investment. One o f  

t h e  major benef i t s  of  regulatory reform i s  t h a t  it created strong incent ives  

for  p r iva te  c a r r i e r s  t o  move t h e i r  resources from unprofi table a c t i v i t i e s  t o  

a reas  where add i t iona l  investments would produce p ro f i t s .  Thus t he  services  

t h a t  a r e  subject  t o  abandonment a r e  usually those with low demand and l i t t l e  

apparent prospects fo r  increased revenues. Clear ly ,  not a l l  such cases w i l l  

be worthy of publ ic  ass i s t ance ,  and, i f  publ ic  in tervent ion and investment i s  

contemplated, a  method must be employed t o  m k e  sure t h a t  the publ ic  benef i t s  

exceed the  costs .  In  addi t ion,  when the re  a r e  many po t en t i a l  p ro jec t s  t h a t  

a r e  worthy o f  public support and resources a r e  scarce,  a m a n s  of ranking the  

p ro j ec t s  must be used t o  ensure the  maximum publ ic  benef i t .  

Cost-benefit ana lys i s  is  the  technique t h a t  economists have developed t o  

measure t he  public bene f i t s ,  compare them t o  t he  cos t s ,  and assess  t he  value of 

a pa r t i cu l a r  project  o r  a program of projects .  In r u r a l  t r anspor ta t ion ,  it 

has been applied most r igorously with regard t o  branch ra i l  l i n e  p ro jec t s  fo r  

purchase and rehab i l i t a t ion .  Operating p ro j ec t s ,  such a s  operating subsidies 

fo r  r u r a l  i n t e r c i t y  bus service ,  have r a r e ly  been subjected t o  a cos t  benef i t  

ana lys i s ,  but  r a the r  have been evaluated i n  terms of needs o r  revenue/cost 

r a t i o s .  This chapter  i l l u s t r a t e s  cost-benefi t  ana lys i s  with two appl ica t ions:  



a r a i l  branch l i n e  cos t -benef i t  a n a l y s i s  a s  an example of an evaluat ion  o f  a 

c a p i t a l  p r o j e c t ,  and a cos t -benef i t  a n a l y s i s  of  opera t ing  subs id ies  f o r  

r u r a l  i n t e r c i t y  bus service.  l 

Both a p p l i c a t i o n s  r evea l  t h a t  b e n e f i t s  vary with  usage, and t h a t  se rv ices  

t h a t  a r e  heavi ly  u t i l i z e d  a r e  those most deserving of  a s s i s t ance .  High usage, 

low-cost p r o j e c t s  should be favored, f o r  t h e  most part. Therefore, good e s t i -  

lllates o f  c o s t ,  and reasonable,  accura te  p red ic t ions  o f  a c t u a l  usage a r e  needed 

t o  lmake t h e  c o s t  b e n e f i t  a n a l y s i s  va l id .  Suggested methods of determining 

c o s t  and demand have been discussed i n  previous chapters;  t h i s  chapter  i n t e -  

g r a t e s  those  components i n t o  t h e  o v e r a l l  cos t -benef i t  methodology. 

BENEFIT-COST ANALYSIS OF A CAPITAL PROJECT: RAIL BRANCH LINES 

In t roduct ion  

Cost-benefit  a n a l y s i s  o f  l o c a l  ra i l  se rv ice  p r o j e c t s  was mandated by t h e  

Local R a i l  Service  Assistance Act of 1978 for  a l l  p r o j e c t s  t o  become e l i g i b l e  

f o r  Federal  f'unding. Such p r o j e c t s  could include a c q u i s i t i o n ,  r e h a b i l i t a t i o n ,  

new const ruct ion ,  o r  replacement service .  While t h e  a v a i l a b i l i t y  o f  Federa l  

f'unding programs f o r  such purposes has decl ined,  t h e  planning techniques deve- 

loped f o r  them remain v a l i d  f o r  use by s t a t e s ,  l o c a l i t i e s  and o the r  groups. A 

number of s t a t e  funding programs for  rai l  a l s o  requi re  such analyses. While 

t h e  method presented here dea l s  b a s i c a l l y  with c a p i t a l  investments i n  rai l  

branch l i n e s ,  it can be adapted t o  o t h e r  investments such as a i r p o r t  construc- 

t i o n  o r  improvements o r  i n v e s t ~ n t s  i n  barge o r  f e r r y  service .  

A s  indica ted  above, the  ob jec t  of  benef i t -cos t  a n a l y s i s  is  t o  determine 

whether the  b e n e f i t s  o f  a proposed p r o j e c t ,  i n  t h i s  case a rail  p r o j e c t ,  a r e  

g r e a t e r  than t h e  cos ts .  A r a t i o  -- t h e  b e n e f i t / c o s t  r a t i o  -- i s  computed f o r  

each p r o j e c t  a l t e r n a t i v e ,  by d iv id ing t h e  expected b e n e f i t s  by t h e  expected 

cos ts .  A r a t i o  g r e a t e r  than one means t h e  p ro jec t  i s  genera l ly  considered t o  

be worth doing, while a r a t i o  with a value l e s s  than one means t h a t  it should 

not  be done unless  t h e r e  a r e  some o the r  non-monetary reasons ( f o r  example, 

n a t i o n a l  defense) .  Not a l l  p r o j e c t s  with r a t i o s  g r e a t e r  than one w i l l  be  

 NO a i r  se rv ice  cos t -benef i t  method i s  included, though it would be use fu l  t o  
have such a too l .  There a r e  a number o f  d i f f e r e n t  techniques fo r  examining 
t h e  c o s t s  and b e n e f i t s  of  a i r p o r t  investment and opera t ions ,  but  under the  
Federal  E s s e n t i a l  A i r  Service  Program, no such examination has been required 
of small c i t y  air  service .  A s  s t a t e s  and l o c a l i t i e s  do not genera l ly  sub- 
s i d i z e  a i r  se rv ice ,  t h e r e  have been few, i f  any, recent  e f f o r t s  t o  perform 
such analyses.  



implemented, a s  resources a r e  scarce. Ranking pro J e c t s  by t h e i r  benefi t-cost  

r a t i o  i s  one way o f  determining which p ro jec t s  a r e  most worthwhile. 

The methodology presented i n  t h i s  sec t ion i s  adapted from t h e  Wisconsin 

S t a t e  Rail Plan 1983 Update, prepared by t h e  Wisconsin Departnrent o f  Transpor- 

t a t i o n ,  Division of  Planning and Budget. Wisconsin, i n  tu rn ,  'used a stream- 

l ined  version of t h e  p r i n c i p l e s  contained i n  a Federal  Railroad Administration 

repor t  e n t i t l e d  Benefit-Cost Guidelines, R a i l  Branch Line Continuation Assis- 

tance Program, a s  t h e  b a s i s  f o r  the  nrethodology. It i s  a c l a s s i c a l  cost-bene- 

fit formulation, and i s  being presented here only i n  i ts  most bas ic  form. 

Assumptions o f  t h e  Analysis  

S k i l l  of  t h e  Analyst 

While t h e  mate r i a l  presented here i s  intended fo r  genera l  audiences, it 

should be recognized t h a t  t o  ac tua l ly  perform t h e  kinds of  c a l c u l a t i o n s  described 

below, some s k i l l  i n  economics o r  mathematics would be des i rable .  Persons with 

the  s k i l l s  needed f o r  these  analyses can o f ten  be found i n  s t a t e  departments o f  

t r anspor ta t ion ,  as w e l l  as i n  o ther  planning o r  economic development o f f i ces .  

Geographic Scope o f  t h e  Analysis 

One of the  first s t e p s  i n  the  cost-benefi t  ana lys i s  i s  determining t h e  

perspective o f  t h e  a n a l y s i s  -- l o c a l ,  county, s t a t e  o r  Federal  -- because t h e  

impacts of  a l t e r n a t i v e s  may be d i f f e r e n t  a t  each l e v e l  when a l l  t h e  poss ib le  

o f f s e t t i n g  f a c t o r s  a r e  included. For example, a job l o s t  i n  one l o c a l  a r e a  

due t o  rai l  abandonment m y  be o f f s e t  by a new trucking job i n  another a r e a  of  

the  s t a t e .  I n  most s t a t e s ,  t h e  t'unding f o r  r a i l  a s s i s t ance  p r o j e c t s  has come 

from e i t h e r  Federal  o r  s t a t e  sources, which would argue f o r  including most of 

these  o f f s e t t i n g  impacts i n  o ther  geographic areas .  However, the  goals o f  

t h e  program a r e  t o  preserve l o c a l  r a i l  service ,  and so a l o c a l  perspective 

should a l s o  be included. I n  t h e  s t a t e  o f  Wisconsin, a county-level perspect ive  

was chosen a s  the  b a s i s  of ranking t h e  projec ts .  

Discount Rate and Term o f  the  Pro jec t  

The term of the  p ro jec t  and t h e  discount r a t e  chosen t o  value fu tu re  

streams of income can make the  major d i f ference  i n  the  ana lys i s .  I d e a l l y ,  



t hese  values a r e  ob jec t ive ly  determined, based on the  r e a l  r a t e  o f  i n t e r e s t  

and the  engineering l i f e  o f  t h e  p r o j e c t  being b u i l t .  The r e a l  r a t e  o f  i n t e r e s t  

should be considered as the  r a t e  n e t  o f  the  expected i n f l a t i o n .  For example, 

i f  i n f l a t i o n  i s  an t i c ipa ted  t o  be s ix  percent  per  year,  and m r k e t  i n t e r e s t  

rates a r e  11 percent ,  t h e  r e a l  i n t e r e s t  r a t e  (which represents  t h e  opportunity 

c a s t )  would be f i v e  percent.  

Wisconsin chose 20 y e a r s  as t h e  term of rail  p ro jec t s ,  u n l e s s  it was known 

t h a t  t h e  p a r t i c u l a r  improvement would have a shor te r  usefua. l i fe .  The 20-year 

per iod  was chosen a s  t h e  expected l i f e  o f  t r a c k ,  t ies,  and s t r u c t u r e s  wi th  nor- 

ml lllaintenance Levels, 

P ro jec t  type r e f e r s  t o  t h e  expected r e s u l t  of  the  p r o j e c t ,  a s  t h e  method 

o f  ana lys i s  va r i e s  somewhat according t o  the  elements t o  be included as c o s t s  

and benef i t s .  Wisconsin developed four  ca tegor ies  of  p ro jec t s :  

s Continuation of  Rail Service  -- Capi ta l  improvements a r e  needed t o  
allow rai l  se rv ice  t o  continue. Without the  inves tnent ,  a l l  shipping 
w i l l  have t o  move by t ruck.  

e Improvements i n  Operating Speed -- Investment is  needed t o  improve r a i l  
speeds from cur ren t  l e v e l s  t o  f a s t e r  service .  

e Advance Cap i t a l  -- Investment i s  needed now t o  avoid probable fb tu re  
abandonment. 

e Subs t i tu te  Service  -- Investment i s  needed i n  f a c i l i t i e s  t o  allow s h i p  
pe r s  t o  use a l t e r n a t i v e  modes t o  reach the  neares t  r a i lhead  not  on t h e  
branch. 

The c o s t s  and b e n e f i t s  t o  be included i n  t h e  ana lys i s  f o r  each type of 

p r o j e c t  a r e  l i s t e d  i n  Table 5-1. 

General Formulas f o r  Computing Cost-Benefit Ratios and N e t  Present  Value 

The general  formulas f o r  computing cost-benefi t  r a t i o s  and n e t  present  

value a r e  presented below. A s  i nd ica ted  e a r l i e r ,  a cost-benefi t  r a t i o  g r e a t e r  

than one means the  gains  outweigh t h e  cos t s .  The net  present  value i s  t h e  

amount by which the  b e n e f i t s  exceed the  cos ts .  Both values a r e  discounted 



Table 5-1 

COSTS AND BENEFITS BY PHOJECT TYPE 

Group 1 Projec ts  -- Continuation of Ra i l  Service a t  Specif ied Levels - 
1. Benef i t s  

a .  The ne t  d i f ference  i n  cos t  of providing rai l  se rv ice  versus t h e  c o s t  
of t rucking,  i . e . ,  t r u c k  cos t  minus ra i l  cos t .  

b. Net wage losses  i f  it i s  physical ly impossible t o  s h i p  a c e r t a i n  
commodity by t r u c k ,  r e s u l t i n g  i n  a  sh ipper / r ece ive r  going out  of  bus i -  
ness o r  reducing operations. 

c. The discounted salvage value of t h e  f a c i l i t i e s  at  t h e  end of t h e  
p r o j e c t ' s  l i f e .  

2. Costs  

a. Purchase p r i c e  of land and t r ack .  

b. Rehab i l i t a t ion  c o s t s  t o  s t a b i l i z e  a  l i n e  so  t h a t  n o r m 1  annual mainte- 
nance can be made t o  keep t h e  l i n e  a t  an appropr ia te  s tandard.  

c. New connections o r  o the r  f a c i l i t i e s  required of t h e  bas ic  opera t ion .  

Group 2 Projec ts  -- Improvements i n  Operating speed1 

1. Benef i t s  

a. Decreases i n  opera t ing  cos t  such a s  reduced c o s t  of derai lments,  re- 
duced labor  c o s t s ,  reduced h o t e l  and meal allowances, reduced f u e l  
c o s t s ,  and reduced c a r  h i r e  costs .  

b. The discounted salvage value of t h e  ixprovements made by t h e  p r o j e c t .  

2. Costs -- Rehab i l i t a t ion  t o  speeds higher than FRA Class One ( lowest )  t r a c k  
Qua l i ty  

l o r d i n a r i l y ,  Group 1 ca lcu la t ion  of t h e  ne t  present  value at; t h e  "before" speed 
and t h e  " a f t e r  ( r e p a i r ) "  speed is  used t o  i n d i c a t e  whether expenditures t o  
permit increased opera t ing  speed are j u s t i f i e d .  Where land,  t r a c k  and t r u c k i n g  
c o s t s  a r e  unavailable,  then  t h i s  Group 2 method my be used. 



Table 5-1 (continued) 

1. Benef i t s  

a .  The ne t  d i f ference  i n  c o s t  of providing rai l  se rv ice  versus t h e  cos t  of 
t rucking,  - but mul t ip l i ed  by t h e  e s t i m t e d  p r o b a b i l i t y  of  r a i l  abandonment 
i n  a  given year .  This  is  t h e  same a s  Group 1 b e n e f i t s ,  except f o r  t h e  
p robab i l i ty  element, 

b. Decreases i n  opera t ing  c o s t  such as reduced c o s t  of derai lments,  reduced 
l abor  c o s t s ,  reduced h o t e l  and meal allowances, reduced f u e l  c o s t s ,  and 
reduced c a r  kine cos ts .  This i s  t h e  same as Group 2 benef i t s .  

c. The discounted salvage value of t h e  f a c i l i t i e s  a t  t h e  end of t h e  p r o j e c t ' s  
l i f e .  

-- S u b s t i t u t e  Service  

1. Benef i t s  

a .  The d i f ference  i n  c o s t  of t rucking t o  a l t e r n a t i v e  r a i lheads ,  ( i . e . ,  c o s t  
before p r o j e c t  minus cos t  a f t e r  p r o j e c t )  

B. Decreases i n  loading/unloading c o s t s  

2. c o s t s  

a. Cost of team t r a c k  f a c i l i t i e s  

b. Cost of t r ans loaders  



over t h e  l i f e  o f  t h e  p ro jec t  t o  account f o r  t h e  f a c t  t h a t  fu tu re  income i s  

worth l e s s  than today 's  income. Both c o s t s  and benef i t s  a r e  discounted, a s  

can be seen i n  t h e  formulas. The formula f o r  benefi t-cost  r a t i o  is: 

n 1 
Z 

j =1 
BcRk = [B. ( 1 + i ) j ]  

where 

BCRk = benef i t -cos t  r a t i o  of p r o j e c t  k 

Bk j = b e n e f i t s  from pro jec t  k i n  yea r  j 

ck j = c o s t s  of p ro jec t  k i n  yea r  j 

1 
= present  worth discount f a c t o r  a t  r a t e  of d iscount  i fo r  j t h  yea r  

( l + i ) J  

n 
Z = sum over n periods of y e a r s  

J =1 

The benefi t-cost  r a t i o ,  while extremely use fu l ,  i s  not t h e  b e s t  w a y  of  

ranking p r o j e c t s  t h a t  a l l  have a p o s i t i v e  r a t i o .  This i s  because it i s  e n t i r e -  

ly poss ib le  t h a t  a small p ro jec t  w i l l  have a very high benef i t -cos t  r a t i o  but 

produce small d o l l a r  benef i t s ,  while o the r  p r o j e c t s  w i t h  lower r a t i o s  a c t u a l l y  

produce more b e n e f i t s  fo r  the  same amount invested. Thus it i s  advisable  t o  

ca lcu la te  t h e  ne t  present  value of each a l t e r n a t i v e ,  and rank them from t h e  

highest  ne t  benef i t  t o  t h e  lowest. Under a budget c o n s t r a i n t ,  t h e  p r o j e c t s  

with t h e  h ighes t  rank a r e  chosen, u n t i l  the  ava i l ab le  f inds  a r e  exhausted. 

The formula is :  

where 

NPVk = N e t  Present  Value of p ro jec t  k. 

-75- 



Example c a l c u l a t i o n s  using these  formulas a r e  included i n  Tables 5-2 

through 5 - 5 ,  each one represent ing  a d i f f e r e n t  type p ro jec t .  These examples 

a r e  from t h e  Wisconsin repor t .  

Incremental Comparisons 

I n  so= cases,  d i f f e r e n t  a l t e r n a t i v e s  fo r  a  p a r t i c u l a r  p r o j e c t  m y  c o n s i s t  

of incremental improvements t o  a l i n e .  POP example, one a l t e r n a t i v e  ( B ~ )  m y  

be t h e  minimum t r a c k  work t o  r e t a i n  se rv ice ,  with a l t e r n a t i v e  B 1  t h e  a d d i t i o n a l  

improvements to allow higher speed service .  I n  such cases  t h e  b e n e f i t s  and 

c o s t s  of t h e  a d d i t i o n a l  increment must be properly accounted f o r  by s u b s t i t u t i n g  

the  d i f ference  i n  b e n e f i t s  and t h e  d i f fe rence  i n  c o s t s  i n t o  t h e  formulas f o r  t h e  

benefi t-cost  r a t i o  and n e t  p resen t  value as follows: 

S u b s t i t u t e  ( B ~  - B ~ )  f o r  B, 

where 

B 1  = Benefi ts  o f  a l t e r n a t i v e  being evaluated 

Bo = Benefi ts  o f  next lower c o s t  a l t e r n a t i v e ;  and 

S u b s t i t u t e  (C1 - c0 )  f o r  C ,  

where 

C 1  = Costs of a l t e r n a t i v e  being evaluated 

Cg = Costs of  next lower c o s t  a l t e r n a t i v e .  

In  genera l ,  the  a l t e r n a t i v e  with t h e  highest  n e t  present  value should be 

chosen, assuming a l l  have cost-benefi t  r a t i o s  g r e a t e r  than one. 

For rail f r e i g h t  se rv ice  t h e  cost-benefi t  approach presented here  uses  

t rucking c o s t s  a s  t h e  primary benchmark aga ins t  which savings due t o  cont inuat ion  

o r  improvement of  r a i l  s e rv ice  can be compared. However, t h e  complete l i s t  

of a l t e r n a t i v e s  evaluated should probably include:  



TABLE 5-2 

EXAtfPLE BENEFIT-COgT C ~ A T I O N  
FOR GROUP ONE PROJECT 

ACQUISITION AND REHABILITATION 

BENEFITS COSTS 
1 2 3 4 5 6 7 

6% 
Efficiency Discount 

Initial 
Land & Track Discounted 

Y e a r  Benefits Factor Benefits Value Rehabilitation Rehabilitation 
(2) x (3) (3) x (6) 

Salvage Value of Project 
Current Harket Value $ 240,000 
Addition to Value Due to Rehab 283,019 

Total Salvage Value $ 523,019 
Discount Factor at End of Project Life -312 

Discounted Salvage Value $ 163,182 

Benefit-Cost Ratio and Net Present Value 
Discounted Efficiency Benefits $1,376,391 
Discounted Salvage Value 

Total Benefits 

Initial Value $ 240,000 
Discounted Rehabilitation 1,132,075 

Total Costs $1,372,075 

Benefit-Cost Ratio 1.12 

Net Present Value $ 167,497 



TABLE 5-3 
PLE BENEFIT-COST COMPUTATION 
FOR GROUP TWO PROJECTS 

CLASS TWO REHABILITATION 
BENEFITS COSTS 

1 2 3 4 5 6 7 8 

Year - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Class 2 
Efficiency 
Benefits 

$205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 
205,120 

6% 
Discount 
Factor 

0 - 9 4  
0.89 
0.84 
0.79 
0.75 
0,?0 
0,67 
0.63 
0.59 
0.56 
0 , 5 3  
0.50 
0.47 
0.44 
0.42 
0.39 
0.37 
0.35 
G .  33 

Discounted 
Class 2 
Benefits 

(2)  x 4 3 )  
$ 193,509 

182,556 
172,223 
162,474 
153,278 
144,602 
136,417 
128,695 
121,410 
114,538 
108,855 
181,938 
96,168 
90,725 
85,589 
80.745 
76,174 
71,863 
67,795 

Rehabilitation Rehabilitation 
to Class 2 To Class 1 

Discounted Rehabilitation 
Total Casts 

Net 
Class 2 

Rehabilitation 
( 5 )  - ( 6 )  

Discounted 
Claes 2 

Rehabilitation 
(3) x (7 )  

Benefit-Cost Ratio 
Net Present Value 

Addition to Value Due to Rehabilitation $ 590,410 
Discount Factor at End of Project ,312 
Discounted Salvage Value $ 184,208 

Benefit-Cost Ratio and Net Present Value 
Discounted Efficiency Benefit $ 2,352,710 
Discounted Salvage value 184,208 
Total Benefits $ 2,536,918 



EXMPLE BEHEFIT-WP COnPWYATION 
FOR GROUP T M U E  PROJECTS 

ADVANCE CAPITAL 

Probability 
Efficiency of 
Benefits Abandonment 

Rehabilitation Elewnt 

BENEFITS COSTS 

6% Discounted 
Probable Discount Probable 

Initial 
Land 6 Track Diacountcd 

Brnef its Factor Bemefits Value Rehabilitation Rehabilitation 
(2) x (3)  ( 4 )  x ( 5 )  ( 5 )  x ( 8 )  



TABLE 5 - 4  (continued] 

SUPMARY - GROUP 3 

Salvage Value of Project 
Current Market Value 
Addition to value Due to Rehabilitation 

Total Salvage Value 

Discount Factor At End of Project Life 
Discounted Salvage Value 

BENEFIT-COST RATIO AND NET PRESENT VALUE 

Benefits 

Discounted Efficiency Benefits 
Discounted Salvage Value 

Total Benefits 

Costs 

Initial Project Costs  
Discounted Rehabilitation 

Total Costs 

Benefit-Cost Ratio 

Net Present Value 



TABLE 5-5 

WAPlPLE BENEFIT-COST COWPUTATIOW 
FOR GROUP FOUR PROJECTS 

SUBSTITUTE SERVICE 

Year - 

BEREFITS COSTS 
2 3 4 5 6 7 

6% 
Efficiency Discount Discounted Initial Discounted 
Benefits Factor Benefits Value Rehabilitation Rehabilitation 

( 2 )  x (3) (3)  x (6) 

Salvage Value of Project 
Current Market Value $ 20,000 
Addition to Value Due to Rehabilitation 3,750 

Total Salvage Value $ 23,750 
Discount Factor At End of Project Life ,312 

Discounted Salvage Value $ 7,410 

Benefit-Cost Ratio and Net Present Value 
Discounted Efficiency Benefits $275,278 
Discounted Salvage Value 

Total Benefits 

Initial Value $ 20,000 
Discounted Rehabilitation Cost 13,884 

Total Costs $ 33,884 

Benefit-Cost Ratio 8 .34  

Net Present Value $248,804 



o not shipping -- t h a t  is ,  c los ing  t h e  business,  

e t rucking inputs and outputs t o  and from the  neares t  t ransloading po in t  
on t h e  rail  network, fo l lswirq  abandonment, p lus  t he  cos t  ~f the  l ine-  
haul on the  r a i l ,  

e piggyback o r  container sh ipmn t ,  using t rucks  where most advantageous 
t o  reach intermodal terminal  loca t ions ,  o r  del iver  a t  t he  other  end, o r  

e t rucking inputs and outputs t he  e n t i r e  length of the  t r i p .  

In  recent  years ,  regulatory reform i n  the  trucking industry and new f lex i -  

b i l i t y  fo r  p r iva te  c a r r i e r  t rucking have offered a wide range of r a t e  discount- 

ing and spec ia l  contract  opportunit ies.  For t h a t  reason, f irms spec ia l i z ing  i n  

r a t e s  should be contacted t o  est imate the  trucking cos t  a l t e rna t i ve s  for  use 

i n  t h i s  ana lys i s ,  r a the r  than re lying on a simple m d e l  which may not r e f l e c t  

t he  va r ia t ion  i n  r a t e s  now p e d t t e d .  To account for  the  pos s ib i l i t y  t h a t  

some discount trucking r a t e s  may not be sus ta inable ,  s e n s i t i v i t y  t e s t s  on t he  

benef i t s  and cos t s  of the  r a i l  a l t e r n a t i v e  can be conducted using trucking 

r a t e s  increased by ten  percent ,  20 percent ,  o r  moire. If t h e  v i a b i l i t y  of t h e  

r a i l  p ro jec t  is  great ly  improved by s l i g h t  truck r a t e  increases ,  it my be 

worthwhile t o  invest igate  t he  trucking cos t s  i n  g rea te r  d e t a i l .  

COST-BENEFIT ANALYSIS OF R U A W  INTERCITY BUS SERVICE 

This section examines the  cos t s  and benef i t s  of subsidizing r u r a l  i n t e r -  

c i t y  bus service.  Many persons see  bene f i t s  of r u r a l  service  t ha t  a r e  not 

re f l ec ted  i n  the  revenues these  se rv ices  generate,  and would therefore  seek 

subsidies  t o  m i n t a i n  r u r a l  and small town service. A s  i n  t he  case of rail  

se rv ice ,  the  j u s t i f i c a t i on  for  such subsidies  needs t o  be examined, both i n  

a general  sense and for  any pa r t i cu l a r  route o r  service.  

A number of ra t iona les  have been advanced for  supporting i n t e r c i t y  bus 

service  i n  r u r a l  areas. One i s  t h a t  the  ove ra l l  welfare l o s s  of bus users may 

be g r ea t e r  i f  service i s  abandoned than the  subsidy required t o  m i n t a i n  t h e  

service.  &?other i s  the  pos s ib i l i t y  t h a t  i f  a bus service i s  abandoned, the  

auto  would be the only a l t e rna t i ve  ava i l ab le  i n  r u r a l  areas .  However, many 



bus users  have low incomes and a r e  unable t o  a f f o r d  automobiles o r  a l t e r n a t i v e  

t r anspor ta t ion  modes. It i s  a l s o  o f t en  suggested t h a t  the  l o s s  o f  bus s e r v i c e  

m y  have de t r imen ta l  e f f e c t s  on t h e  v i a b i l i t y  of  t h e  economy of small towns o r  

r u r a l  a reas ,  p a r t i c u l a r l y  s ince  no o the r  public  t r a n s p o r t a t i o n  mode se rves  

most small c i t i e s .  A systematic means of examining t h e s e  suggest ions i s  needed 

if the  subsidy quest ion i s  t o  be adequately addressed. 

Cost-benefit  a n a l y s i s  i s  an appropriate means f o r  accomplishing such an 

examination. A ranking o f  two economic condi t ions  i s  sought: continued pro- 

v i s ion  of  r u r a l  bus se rv ice  as aga ins t  t h e  abandonment o f  t h a t  se rv ice ,  where 

continuation impl ies  subsidy. Cost-benefit  a n a l y s i s  i s  i n  e f f e c t  a c a l c u l a t i o n  

o f  t h e  ga ins  and l o s s e s  t h a t  permits society t o  see  whether o r  not a given 

change r e s u l t s  i n  an o v e r a l l  improverent o r  loss .  

Two approaches have been developed and appl ied  t o  t h i s  problem. In  North 

Carolina, a cos t -benef i t  approach was developed and appl ied  t o  severa l  r u r a l  

i n t e r c i t y  bus routes .  It used consumer surplus  a s  t h e  m j o r  component of  

use r  benef i t s .  A second approach was developed recen t ly  by researchers  i n  

Wisconsin. They developed a m d e l  f o r  est imating use r  b e n e f i t s  by c rea t -  

ing a d i s u t i l i t y  va lue ,  which includes the  time, money, and convenience f a c t o r s  

a f f e c t i n g  t r a v e l  choices  by users .  These a r e  ca lcu la ted  f o r  a l l  t h e  t r i p s  being 

taken on a p a r t i c u l a r  bus route ,  and then compared t o  t h e  same c o s t s  i f  t h e  

t r i p s  had been taken by au to ,  o r  by a combination o f  au to  ( t o  t h e  nea res t  bus 

s t o p )  and bus. These approaches and app l i ca t ions  a r e  each presented i n  t h e  

following sec t ions .  

Cost-Benefit Analysis  o f  Bus Service  Using Consumer Surplus 

Consumer su rp lus  i s  t h e  compensating v a r i a t i o n  t h a t  consumers would pay 

over and above what they a r e  current ly  having t o  pay i n  order  t o  obta in  t h e  

goods o r  se rv ices  i n  quest ion.  In  t h a t  sense,  it i s  a measurement o f  t h e  

d i f fe rence  i n  b e n e f i t s  between what they a r e  paying f o r  and what they would 

pay. The d e f i n i t i o n  o f  a compensating va r i a t ion  l e a d s  d i r e c t l y  t o  t h e  idea of  

consumer su rp lus  a s  one of  t h e  d i r e c t  b e n e f i t s  t o  be measured i n  t h e  ana lys i s .  

Bas ica l ly ,  i n  t h e  case  o f  t h e  poss ib le  abandonment o f  a cu r ren t ly  opera t ing  

r u r a l  bus se rv ice ,  t h e  c o s t s  and b e n e f i t s  can be placed i n t o  a few categor ies .  



B e n e f i t s  i nc lude  t h e  consumer su rp lus  o f  t hose  c u r r e n t l y  u s ing  t h e  s e r v i c e  and 

an  amount equa l  t o  t h e  p r i c e  they pay t o  t r a v e l  i.n tire and bus f a r e .  Exter- 

n a l i t i e s  can be assumed as m i n i m 1  i n  t h e  r u r a l  case ,  as l i t t l e  t r a f f i c  conges- 

t i o n  e x i s t s  i n  r u r a l  a r e a s ,  and t h e  number o f  people c u r r e n t l y  u s ing  a p a r t i -  

c u l a r  s e r v i c e  i s  q u i t e  smll compared t o  t h e  t o t a l  number o f  t r a v e l l e r s .  Thus, 

t h e  o t h e r  nega t ive  e x t e r n a l i t i e s  a s s o c i a t e d  wi th  a switch t o  a u t o  u s e  would n o t  

be  s i g n i f i c a n t  when compared t o  t h e  t o t a l  a u t o  use. With e x t e r n a l i t i e s  assumed 

n o t  t o  e n t e r  t h e  s i t u a t i o n ,  and wi th  t h e  a s s u q t i o n  t h a t  t h e  bus i s  a l r e a d y  

running,  and t h e  b e n e f i t s  a r e  t hose  a s s o c i a t e d  wi th  con t inua t ion  o f  s e rv i ce ,  

t h e  consumer s u r p l u s ,  t ime c o s t ,  and f a r e  revenue can be defined.  

The consumer s u r p l u s  depends on t h e  a l t e r n a t i v e  form o f  t r a n s p o r t a t i o n  

t h a t  t h e  u s e r  would f ace  i f  t h e  s e r v i c e  was abandoned. If t h e  only  a l t e r n a t i v e  

were t h e  a u t o ,  which we w i l l  assume as t h e  mst, l i k e l y  and s imple case ,  t h e  

d i f f e r e n c e  between a u t o  t r a v e l  tire c o s t  and opera t ing  c o s t  and t h e  bus t r a v e l  

t ime and fare a r e  necessary t o  m a s u r e  t h e  consumgr surplus.  Two p o s s i b i l i t i e s  

e x i s t .  One i s  t h e  case  i n  which some propor t ion  o f  t h e  c u r r e n t  u s e r s  are a b l e  

t o  t r a n s f e r  t o  t h e  p r i v a t e  a u t o  i f  s e r v i c e  i s  abandoned. The second case  

assumes a l l  u s e r s  would be unable t o  mske t h e  t r i p  i f  bus s e r v i c e  were d i s -  

counted. In  terms o f  a gene ra l  formula, t h e  t o t a l  b e n e f i t  t o  u s e r s  (consumer 

s u r p l u s  and revenue p a i d )  is:  

where 

TB = t h e  t o t a l  b e n e f i t ,  i . e .  , t h e  t o t a l  now paid p l u s  t h e  a d d i t i o n a l  va lue  
t o  those  t r a v e l l i n g  a f t e r  abandonment 

N = t h e  number o f  passengers  u s ing  t h e  s e r v i c e  

TA = t h e  a u t o  time c o s t  

FA = a u t o  c o s t  

TB = bus  time c o s t  

FB = bus  f a r e  

2 = r e f l e c t s  t h e  assumption t h a t  t h e  demnd curve i s  a s t r a i g h t  l i n e  
between t h e s e  two p o i n t s ,  and t h e  consurner su rp lus  l o s t  i s  only  t h e  
amount below t h e  demand curve. This  r ep re sen t s  t h e  c a s e  i n  which 
t h e r e  is no t r a n s f e r  t o  t h e  au to .  



Al te rna t ive ly ,  it can be assumed t h a t  a proport ion of  t h e  c u r r e n t  u s e r s  

a r e  a b l e  t o  t r a n s f e r  t o  t h e  au to ,  paying the  auto  cos t .  In t h i s  case ,  i f  t h e  

service  were abandoned, t r i p s  made would f a l l  but  some proport ion o f  t h e  t r i p s  

would be made by auto.  While those no longer making t h e  t r i p  would save on 

time and f a r e s  no longer spent  on the  bus, they would l o s e  a b e n e f i t  equal  t o  

t h e i r  l o s s  of consumer surplus.  Those now using t h e  auto  would be paying 

higher c o s t s  i n  t o t a l ,  poss ib ly  the  sum of a lower time c o s t  bu t  a higher 

"fare". They do however, r e t a i n  t h e i r  consumer surplus.  In  t h i s  case ,  t h e  

t o t a l  b e n e f i t  i s  defined:  

where T i s  t h e  f r a c t i o n  o f  t h e  t o t a l  t r i p s  forroerly m d e  by bus now t r a n s f e r r e d  

t o  t h e  auto. 

An a d d i t i o n a l  b e n e f i t  i s  the  revenue t o  t h e  bus operator .  This  b e n e f i t  

would be l o s t  i n  e i t h e r  case  i f  t h e  service  were t o  be abandoned, and so repre-  

sen t s  a value o f  continuing t h e  service. Revenue i s  ca lcu la ted :  

R = (N) (1 - T )  (FBI 

where 

N = r i d e r s h i p  

T = proport ion o f  t r i p s  t r ans fe rab le  t o  t h e  p r i v a t e  au to  

FB = bus f a r e  

R = f a r e  revenue. 

A s  f o r  c o s t s ,  t h e  only cos t  t h a t  w i l l  be s ingled  out  a f t e r  t h e  n e t t i n g  of  

time and f a r e  c o s t s  a l ready covered w i l l  be t h e  operat ing expense t o  t h e  bus 

company f o r  t h e  service .  I n  t h i s  example, we w i l l  use t h e  average f i r m  t o t a l  

c o s t  per  bus-mile times t h e  number of  bus-miles operated providing t h a t  se rv ice .  

However, da ta  l i m i t a t i o n s  i n  t h e  example developed below have r e s t r i c t e d  t h i s  

a n a l y s i s  t o  use average c o s t  values taken from s t a t e  regula tory  repor t s .  Bus 

operat ing c o s t s  a r e  defined a s  



where 

BC = bus c o s t  

AC = average t o t a l  c o s t  per  bus-mile 

BM = t o t a l  annual bus-miles operated i n  t h e  service  under analys is .  

Combining a l l  of  t h e  above, t h e  net  benef i t  of continuing service  i s :  

This i s  t h e  d e f i n i t i o n  of  ne t  b e n e f i t  that w i l l  be t h e  b a s i s  f o r  the  fol-  

lowing numerical example. 

An Application of t h e  Cost-Benefit Approach t o  Four Rural  Bus Services  

The c o s t s  and benef i t s  defined i n  t h e  previous sec t ion  a r e  appl ied  t o  

data  fo r  four r u r a l  bus se rv ices  operated i n  t h e  s t a t e  of North Carolina i n  

Table 5-6. The data used were developed a s  p a r t  o f  a genera l  study of  i n t e r -  

c i t y  bus service  i n  t h a t  s t a t e ,  The North Carolina I n t e r c i t y  Bus study1, and, 

wi th  the  exception of Tota l  Operating Expenses (Scheduled Serv ice ) ,  were ava i l -  

a b l e  from t h e  annual r epor t  of each f irm t o  t h e  North Carolina U t i l i t i e s  Com- 

mission. Each of  the  four se rv ices  i s  t h e  ' to ta l  scheduled se rv ice  provided by 

t h a t  c a r r i e r ,  a f a c t  which g r e a t l y  f a c i l i t a t e d  the  co l l ec t ion  of  these  da ta ,  

as f i r m  a r e  not required t o  repor t  revenues and expenses by rou te  o r  schedule 

i n  t h e i r  annual report .  Table 5-7 presents  the  wi mount of i n f o r m t i o n  

about t h e  bus service t h a t  can be gathered from secondary sources. Completely 

absent  i s  any information about t h e  current  users.  A l l  t h a t  i s  known is  t h a t  

they take  the  speci f ied  number of t r i p s  a t  t h e  fa res  and schedules shown, 

giving one point  on the  demand curve. It i s  assured t h a t  t h e  demand curve i s  

a s t r a i g h t  l i n e  passing through t h e  price/demnd p i n t  ava i l ab le  from t h e  

l ~ r e d e r i c  D. Fravel. The North Carolina I n t e r c i t y  Bus Study. Prepared f o r  
t h e  Public Transportation Division, North Carolina Department o f  Transpor- 
t a t i o n  ; 1978. 



T a b l e  5-6 

CASE ONE: NO TRANSFEH TO AUTO, ALL TRIPS FORGONE 
( U S I N G  H I G H  AUTO COST = $0.179 PER MILE) 

Schedule 1 Schedule 2 ScheQle U Schedule 38 Schedule 4 
(including 112 hr. (excluding 112 hr. 
bus wait time) bus v a i t  t ime) 

Benefits ( i n  d o l l a r s )  
1. Value of l o s s  of benefi t  of 

t r i p  t o  those not t ravel ing 1,566 U.900 17,709 43,457 17.999 
a f t e r  abandonment 

2. Loss of revenue t o  bus company 
a. Passenger 1,079 12,429 33,568 33,568 16,135 
b. Express 1,728 50,560 1,925 1,925 18,642 

Subtotal  2,807 62,989 35,493 35,493 34,777 

Total Benefit 4,373 76,889 53,202 78,950 52,776 

Costs ( i n  d o l l a r s )  
1. Total  bus operating expense -18,820 -51,788 

net Benefit (Annual) -14,447 +25,102 +18,240 +43,988 + 7,417 

CASE TWO: NO TRANSFER TO AUTO, ALL TRIPS FURGONE (USING LOW A U M  COST = $0.08 PER MILE) 

Benefits ( i n  do l la r s )  
1. Value of loas  of benefit  of 

t r i p  t o  those not t ravel ing 496 1,623 -15,7 00 10,048 1.983 
a f t e r  abandonment 

2. Loss of revenue t o  bus company 
a. Passenger 1,079 12,429 33,568 
b. Express 

Subtotal 

Total Benefit 3,303 64,612 19,793 45,541 36,760 

Costs ( i n  d o l l a r s )  
1. Total bus operating expense -18,820 -51,788 

net Benefit (Annual) -15,516 +12,824 -15,167 -15,167 - 8,600 



Table 5-6 (cont inued)  

CASE THHEE: 54.3 PILRCEFI: OP CURMBT (ISUS SWITCH TO AUTO, REMAIIIDER FOAOO TRIPS 
iusxuc; Law AUTO COST = $0.08 PEA ~ L P )  

Schedule 1 Schedule 2 Schedule 344 Schedule 3B Schedule 4 
(including 112 hr.  (excluding 112 hr. 
bus wait time) bus wait t ime) 

h n e f  i ts  ( I  n do l la r s  ) 
1. Val'le of lozs of benefit  of 

t r i p  t o  those svitching t o  540 1,762 -17,050 10,912 2,153 
auto a f t e r  abandonment 

2. Value of l o s s  of benefit  of 227 742 - 7,175 
t r i p  t o  those not t ravel ing 
a r t e r  abandonment 

3. Loss of revenue t o  bus coupany 
a. Passenger 
b. Express 

Subtotal 

Total Benefit 3,574 65,493 11,268 50,997 37,836 

Costs ( i n  do l la r s )  
1. Total bus operating expense -18,820 -51,788 -34,962 -34,962 -45,359 

Bet Benefit (Annual) -15,246 +13,705 -23,694 +16,035 - 7,523 

CASE FOUR: 54.3 PERCENT OF CURRENT BUS USERS SWITCH TO .AUTO, R W R D E R  FORGO TRIPS 
(USING HIGH AUM COST = $0.179 PER MILE) 

&nef its ( i n  do l la r s  ) 
1. Value of loss  of benefit  of 

t r i p  t o  those w i t c h i n g  t o  1,701 15,107 19,232 47,194 19.575 
auto a f t e r  abandonment 

2. Value of loss  of benefit  of 716 6,357 8,093 19,860 8,237 
t r i p  t o  those not t ravel ing 
a f t e r  abandonmnt 

3. Loss of revenue t o  bus company 
a. Passenger 
b. Express 

Subtotal 

Total Benefit 5,224 84,453 62,818 102,547 62,589 

C o s t s  ( i n  do l la r s )  
1. Total bus operating expense 

kt Benefit ( ~ n n u a l )  -13,596 +32.665 +27,856 +67,585 17,230 



Table 5-7 

DATA FOR SELECTED NORTH CAROLINA S C W U L E S  

W L X E  SCHEDULE 1 SCHEDULE 2 SCHEDULE 3 SCHEWLE 4 

~naual Passengers 2 50 4,134 50,239 10,300 

rverage Trip  Length (Milea) 86.3 60.1 13.4 31.33 

bassenger-Miles (Estimated) 21,580 248,580 671,360 322,700 

Ro tal Operating Expenses 
[Scheduled Service)  

Average Cost Per Bus-Hile 

Total Regular Route Passenger 
bvenue  

Average Revenue Per Ticket  

Package Express and Newspaper 
&venue 

Total Regular Route Revenue 

Se t  P r o f i t  (Loss) On Regular 
Route Service- Passenger and 
Package Express 

Average Travel  Time f o r  Both 
B u s  and Auto (Hours) 

Average Speed Including Stops  (MPH) 38.0 34.1  26.8 30.0 

Valw of Travel  Time $2.33 $1.80 $0.51 $1.07 

Value of Addit ional  5 Hour 
Waiting Time f o r  Bus 

Average Auto Cost @ $0.08 Per Mile $6.90 $4.81 $1.07 $2.50 

Average Auto Cost @ $0.179 Per M i l e  $15.45 $10.75 $2.40 $5.61 



data. A second po in t  i s  chosen a r b i t r a r i l y .  For Cases 1 and 2 ,  it i s  assumed 

t h a t  the  second point  is  the  sum of time and operat ing c o s t s  fo r  auto.  I n  

these  c a s e s ,  it i s  assumed t h a t  i f  the  bus service  were t o  be abandoned, a l l  

bus use r s  would forego taking t r i p s ,  a s  the  p r i c e  of  the  next most expensive 

a l t e r n a t i v e ,  t h e  au to ,  is  too expensive. A number of  bus opera tors  suggested 

during the  course o f  t h e  North Caorl ina study t h a t  t h i s  was i n  f a c t  t h e  case ,  

and t h a t  only those persons with no a l t e r n a t i v e  means of t r anspor ta t ion  now 

r i d e  r u r a l  buses. Ordinari ly these  could be c a l l e d  capt ive  r i d e r s ,  and t h e  

market i n e l a s t i c ,  leading t o  the  s o l u t i o n  of r a i s i n g  f a r e s  u n t i l  t h e  se rv ice  

was p r o f i t a b l e .  However, income r e s t r i c t i o n s  on the  users  have been a s s u m d  

here so t h a t  a l l  u se r s  i n  Cases 1 and 2 would cease taking t r i p s  i f  bus s e r v i c e  

ended. 

Cases 3 and 4 a l s o  requi re  an a r b i t r a r y  assumption about t h e  demand curve. 

Surveys o f  i n t e r c i t y  bus use r s  (not  j u s t  i n  r u r a l  a r e a s )  have been performed 

i n  Michigan, Wisconsin, and Oregon, among o the r  s t a t e s .  The Wisconsin study1 

asked bus r i d e r s  whether o r  not they would be a b l e  t o  m k e  t h e  t r i p  they were 

on if bus se rv ice  had not been ava i l ab le .  Forty-five and seven-tenths percent  

s a i d  no, they would not have t r a v e l l e d  on t h a t  t r i p  i f  the  bus had not been 

avai lable .  I n  t h e  absence of  any bus u s e r  survey data  from the  s e r v i c e s  under 

a n a l y s i s  i n  t h i s  example, it i s  assumed some 54.3 percent of bus u s e r s  could 

t r a n s f e r  t o  the  p r i v a t e  auto  i f  bus se rv ice  were abandoned t o  i l l u s t r a t e  t h e  

d i f ference  i n  n e t  b e n e f i t s  i f  t r a n s f e r  t o  auto  i s  possible.  

Average t r a v e l  time was developed from bus schedules, and was assumed t h e  

same f o r  au to  t r a v e l ,  a s  the  buses a r e  t r a v e l l i n g  between small towns on t h e  

same highways a s  the  auto  would. However, it was assumed t h a t  t h e  bus u s e r  

would spend an a d d i t i o n a l  ha l f  hour wai t ing  a t  e i t h e r  end o f  t h e  t r i p .  It 

would be l o g i c a l  t o  expand t h a t  notion and include the  access and egress  t i m e  

and opera t ing  c o s t s ,  but  no data  were d i r e c t l y  appl icable  t o  t h e  kind o f  r u r a l  

se rv ice  d e a l t  wi th  i n  t h i s  study. 

Value o f  t r a v e l  time was s e t  a t  25 percent  of the  Average Manufacturing 

Hourly Wage f o r  North Carolina,  $4.10. It w a s  assumed on the  b a s i s  o f  t h e  

hours of t h e  schedules t h a t  no work o r  business t r i p s  were involved, and t h a t  

a l l  bus u s e r s  were t r ad ing  l e i s u r e  t ie  for  in-bus time. Leisure time was 

valued a t  25 percent  of  hourly wage, and value of time spent wai t ing  w a s  

l ~ i s c o n s i n  Departrcent of  Transportat ion.  I n t e r c i t y  Bus Transportat ion i n  W i s -  
consin,  Volume 11, User C h a r a c t e r i s t i c s ,  December 1976. 



s e t  a t  50 percent  of t h e  hourly wage. Wait t i m e  was assumed t h e  same f o r  each 

schedule and the  value used a s  t h e  c o s t  was t h e  same fo r  each. 

Costs of operat ing an a u t o m b i l e  present  a number of  problems associa ted  

with t h e  question of  whether o r  not the  proper comparison i s  with t h e  marginal 

o r  t o t a l  c o s t  of auto  operations. I f  one assumes t h a t  bus use r s  would have t o  

purchase autos  t o  t r a v e l  i f  bus service  was abandoned, then t h e  b a r r i e r  t o  

t r a n s f e r  is  qui te  subs tan t i a l .  Two auto cos t  ranges a r e  given t o  take  account 

of e i t h e r  the  p o s s i b i l i t y  t h a t  t h e  Granferring bus user  would consider only 

t h e  n s r g i n a l  c o s t s  such a s  f u e l ,  o i l ,  t o l l s ,  and parking, o r  would buy a new 

compact automobile, and operate a t  an e s t i n s t e d  c o s t  of  17.9d per  mile. 

No e f f e c t s  were included for  contributory revenues of bus passengers 

changing t o  o ther  se rv ices ,  o r  for  the  p o s s i b i l i t y  that t h e  l abor  and resources 

saved by abandonment have no a l t e r n a t i v e  use,  i.e., no opportunity cost .  

Each case i s  roarked, and i s  e s s e n t i a l l y  self-explanatory. Two es t imates  

were nsde fo r  Schedule 3,  one including t h e  half-hour wait time cos t ,  and t h e  

o ther  n o t ,  on the  b a s i s  t h a t  t h e  bus operates not  from s t a t i o n  t o  s t a t i o n  only,  

bu t  p icks  up and d e l i v e r s  passengers a l l  along i t s  route,  which i s  t a i l o r e d  t o  

the  demand. That d i f fe rence  o n e n  makes an appreciable d i f fe rence  i n  t h e  Net 

Benefi t .  

Cases 1 and 2 face a d i f f e r e n t ,  lower, demnd curve than Cases 3 and 4 ,  

and so a r e  not d i r e c t l y  comparable. S t i l l ,  it appears that t h e  d i f ference  i n  

t h e  two l e v e l s  of au to  cos t  have a g rea te r  e f f e c t  on t h e  outcome than did t h e  

d i f fe rence  i n  demand assumptions. 

A s  can be seen by examining the  t ab les ,  t h e  s o c i a l  b e n e f i t s  of Schedule 

3B increase  from -815,167 t o  $43,988 when the  assumed auto cos t  i s  ra ised  from 

$O.O8/mile (case 2 )  t o  $0.179 per  mile (case  1)). Yet t h e  change i n  b e n e f i t s  

when one assumes t h a t  some of the  r i d e r s  w i l l  t r a n s f e r  t o  t h e  p r i v a t e  auto  i s  

much l e s s .  Assuming t h e  higher auto cos t  l e v e l ,  the  b e n e f i t s  a r e  $43,988 i f  

a l l  current  users  no longer t r a v e l  following discontinuation o f  the  service ;  

and $67,585 i f  54.3 percent  of the  users  s h i f t  t o  autos  and t h e  remainder 

forgo t h e i r  t r i p s .  The increase  i n  benef i t s  i s  due t o  t h e  increase  i n  t r ans -  

por ta t ion  c o s t s  faced by those who must drive i f  bus service  on t h i s  route i s  

ended. 

Data fo r  Schedule 3 was from the  Virginia Dare Transportat ion Company ser- 

vice between Norfolk, Virginia and Manteo, North Carolina. The majority o f  

t h e  r i d e r s h i p  on t h e  route consisted of persons t r ave l ing  on 10-ride commuter 



t i c k e t s ,  picked up a t  flag s tops ,  and then t r anspor ted  t o  work i n  t h e  restau- 

r a n t s  and h o t e l s  o f  the  beach r e s o r t s .  The assumption o f  a minimal wait ing 

time f o r  t h e  bus was seen t o  be m r e  appropr ia te ,  and so t h e  Schedule 3B 

a n a l y s i s  w a s  appl ied .  Given t h e  high au to  c o s t  es t imate ,  b e n e f i t s  o f  $67,585 

were seen a s  p a r t  of the  j u s t i f i c a t i o n  f o r  continuing W A  Sect ion  18 opera t ing  

a s s i s t a n c e  i n  t h e  amount of  approximately $70,000 per  year.  

Est imating The Benef i t s  o f  Bus Service  Using a D i s u t i l i t y  Function 

The Wisconsin Department of Transportat ion sponsored a study by t h e  

Univers i ty  of  Wisconsin-Milwaukee on t h e  b e n e f i t s  of  i n t e r c i t y  bus service .1  

This  p resen ta t ion  of the  model and i t s  app l i ca t ion  a r e  based d i r e c t l y  on 

t h e  Wisconsin study. In  t h i s  study, an ind ica to r  i s  developed t o  allow t h e  

c h a r a c t e r i s t i c s  o f  a l t e r n a t i v e  modes of t r anspor ta t ion  t o  be compared on a 

s imi la r  bas is .  This i s  done by reducing t h e  components of  t r a v e l  choice 

i n t o  a d i s u t i l i t y  value. The d i s u t i l i t y  of a t r i p  i s  a combination o f  i t s  

t ime,  c o s t ,  and convenience. For t h i s  p ro jec t  d i s u t i l i t i e s  were ca lcu la ted  

a s  follows: 

where 

DUi j m = The d i s u t i l i t y  o f  a t r i p  between town i and town j us ing m d e  m 
(measured i n  minutes) 

IVi j m = The in-vehicle time using m d e  m between town i and town j 

O V i  j m = The out-of-vehicle time between town i and town j us ing mode m 

CTijm = The cos t  of t r a v e l  between towns i and, j using mode m 

(a = Out-of-vehicle time m u l t i p l i e r .  This i s  used t o  represent  t h e  
inconvenience of  wai t ing ,  e t c .  1 minute of  OV t i m e  = C 1  minutes 
o f  I V  time. 

C2 = The value of time, given i n  dol lars lminute  

c3m = The mode b i a s  fac tor .  This  r ep resen t s  o the r  negative a s p e c t s  
associa ted  with t r a v e l  using m d e  art, such as discomfort,  i n  
u n i t s  of minutes 

l ~ r i c  R. Hansen, Edward A .  Beimborn, -- e t  al. The Benef i t s  o f  I n t e r c i t y  Bus 
Service. Prepared by t h e  Universi ty o f  Wisconsin-Milwaukee fo r  t h e  Wiscon- 
s i n  Department o f  Transportat ion,  October 1986, pp. 51-62. 



In-vehicle time i s  t h e  length  of t h e  t r i p  divided by speed. Out-of-vehicle 

t i n n e  i s  a f ixed amount ( d i f f e r e n t  by m d e )  t h a t  r ep resen t s  t h e  time it takes  t o  

pay for  the  c o s t  of t h e  t r i p  and board a vehicle.  The c o s t  o f  t h e  t r i p  i s  e i t h e r  

the  bus f a r e  for  a  bus t r i p  o r  t h e  product of  the  t r i p  l eng th  and a given c o s t  

per  mile f o r  an a u t o  t r i p .  

For an i n t e r c i t y  t r i p  the  t o t a l  d i s u t i l i t y  o f  a  t r i p  is  t h e  sum of the  

d i s u t i l i t i e s  of  t h e  access  t r i p  t o  a  te rminal ,  t he  t e rmina l  t o  te rminal  t r i p ,  

and t h e  eg ress  t r i p  from terminal  t o  t h e  des t ina t ion .  The b e n e f i t s  o f  a mode 

can then be represented  by t h e  d i f ference  i n  i t s  d i s u t i l i t y  and t h e  d i s u t i l i t y  

of the  next b e s t  choice. For ins tance ,  given the  choice o f  bus o r  au to  f o r  

t r ave l ing  t o  and from another  c i t y ,  the  b e n e f i t s  o f  t h e  bus would be the  n e t  

savings it provides over au to  i n  terms o f  d i s u t i l i t y .  For t h i s  a n a l y s i s  i n t e r -  

c i t y  bus t r a n s p o r t a t i o n  was compared only t o  t h e  automobile and o t h e r  i n t e r c i t y  

bus services.  

Cer ta in  parameters must then be assumed f o r  t h e  d i s u t i l i t y  equation. The 

parameters o r  a c t u a l  numbers used i n  t h e  equation t o  c a l c u l a t e  t h e  b e n e f i t s  o r  

d i  sbenef i t s  of a  p a r t i c u l a r  t r anspor ta t ion  mde.  The parameters f o r  which 

values must be assumed o r  developed include:  out-of-vehicle time weight,  

value of  time, mode b i a s  f a c t o r ,  length  of t r i p ,  access  d i s t ance ,  r e l a t i v e  

speed (bus vs. a u t o ) ,  r e l a t i v e  c o s t  (bus vs. a u t o ) ,  and degree of  cap t ive  

r idership .  

General Scenario 

I n  order  t o  examine t h e  r e l a t i v e  benef i t s  of  i n t e r c i t y  bus t r a v e l  and 

auto  t r a v e l ,  a genera l  scenario was es tabl i shed.  The scenar io  assumes an  

i n t e r c i t y  bus route  w a s  i n  exis tence  between town i and j ( ~ i ~ u r e  5-1) bu t  has 

been discontinued. Ind iv idua l s  wishing t o  t r a v e l  from town i t o  town j have 

two choices: t o  t r a v e l  by auto  t o  t h e i r  des t ina t ion  (an  au to  t r i p )  o r  t o  

t r a v e l  t o  t h e  nea res t  bus s t a t i o n  (town x )  with a connection t o  town j and 

then take  an i n t e r c i t y  bus t o  town j. When t r a v e l e r s  reach t h e  te rminal  i n  

town j they complete t h e  t r i p  t o  t h e i r  d e s t i n a t i o n  by l o c a l  t r a v e l .  This  

second type of  t r i p  i s  r e f e r r e d  t o  a s  an auto-bus-auto t r i p  (ABA). 

The d i s u t i l i t y  o f  the  bus t r i p  and ABA t r i p s  as given by t h e  b a s i c  

equation bu t  need t o  be m d i f i e d  t o  include t h e  d i s u t i l i t y  of  the  bus t r i p  

i t s e l f  p lus  the  d i s u t i l i t y  o f  t h e  access  t r i p  t o  t h e  bus s t a t i o n  i n  town i 
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p l u s  t h e  d i s u t i l i t y  o f  t h e  e g r e s s  t r i p  from t h e  t e rmina l  t o  t h e  d e s t i n a t i o n  

i n  c i t y  J. This  i s  c a l c u l a t e d  as fo l lows:  

Bus s e r v i c e  between i and j 

DUB = A o i  + B i j  + Ejd 

Bus s e r v i c e  between x and j 

ABA = A o i  + Aix + % j  + Ejd 

where 

DUB = D i s u t i l i t y  o f  a bus t r i p  between a n  o r i g i n  i n  c i t y  i and a des t ina -  
t i o n  i n  c i t y  j. 

ABA = D i s u t i l i t y  of  an ABA u s i n g  a t e r m i n a l  i n  town x .  

A, i = Access d i s u t i l i t y  between o r i g i n  and a t e rmina l  i n  town i. 

Ah = D i s u t i l i t y  o f  t r a v e l  between town i and town x .  

B i j  = Bus se rv i ce  d i s u t i l i t y  between te rmina ls .  

Ejd 
= Egress d i s u t i l i t y  between t e r m i n a l  i n  d e s t i n a t i o n  c i t y  and f i n a l  

des t ina t ion .  

The d i s u t i l i t i e s  A ,  B, and E a r e  each c a l c u l a t e d  by t h e  formula a t  t h e  begin- 

ning o f  t h i s  s ec t ion  t o  inc lude  in -veh ic l e ,  out-of-vehicle ,  c o s t  and mode b i a s  

components. 

The c a l c u l a t i o n  of  au to  d i s u t i l i t y  i s  s i m i l a r  i n  t h a t  it a l s o  inc ludes  

l o c a l  acces s  components i n  t h e  o r i g i n  and d e s t i n a t i o n  c i t i e s .  The a l l - a u t o  

t r i p  has  t h r e e  components of in -vehic le  t ime ( f o r  l o c a l  d r i v i n g  a t  t h e  o r i g i n  

c i t y ,  f o r  c i t y  t o  c i t y  t r a v e l  and f o r  l o c a l  d r i v i n g  i n  t h e  d e s t i n a t i o n  c i t y ) ,  

and s i n g l e  out-of-vehicle t ime, c o s t  and m d e  b i a s  c o e f f i c i e n t s .  The d is -  

u t i l i t y  o f  an au to  t r i p  i s  as fol lows:  

ADU = ( I V o i  + I V i j  - l v j d )  + C1 (0Voi) + ( c T , ~ / c ~ )  + C 3  

The terms o f  t h i s  equat ion a r e  t h e  same as those  given i n  t h e  equat ion  a t  t h e  

beginning o f  t he  sec t ion .  The d i s u t i l i t y  o f  an  a u t o  t r i p  i s  f u r t h e r  modified 

t o  account  f o r  capt ive  users .  I f  a person i s ' a  cap t ive  u s e r  ( i . e .  , unable  to 

use  an automobile) ,  it i s  assumed t h a t  t h e  d i s u t i l i t y  o f  t h e  automobile p o r t i o n  

o f  t h e  t r i p  would double t o  account  f o r  t h e  d i s u t i l i t y  o f  t h e  person who d r i v e s  



t h e  capt ive  bus use r  t o  t h e  des t ina t ion  o r  t o  t h e  terminal.  The d i s u t i l i t y  of 

the  d r i v e r  i s  double because only one-way t r i p s  *om town i and t o  t o m  j (and 

not t h e  r e t u r n  t r i p )  a r e  considered. 

The d i s u t i l i t y  of an auto  t r i p  i s  then i t s  d i s u t i l i t y  a s  given above p lus  

the  d i s u t i l i t y  mul t ip l ied  by the  percent  cap t ive  use r s  t o  represent  these  

second t r i p s .  Thus, s ince  t h e  cos t  of t r a v e l  i s  s t i l l  paid only once for  a 

vehic le ,  t h i s  i s  subtrac ted  from t h i s  t o t a l .  The d i s u t i l i t y  of  an auto  t r i p  

i s  then: 

DUA 

where : 

PC! = The por t ion of use r s  who cannot use an automobile f o r  t h e  t r i p  

A D U i j  = The d i s u t i l i t y  of the  auto  t r i p  between town i and town j 

CTod = The amount of  pocket cos t  of t h e  t r i p  by auto between the  o r i g i n  
and des t ina t ion  

I t  should be noted t h a t  DUB and ABA a r e  m d i f i e d  fo r  capt ive  use r s  i n  a 

similar way f o r  the  access  and egress por t ions  o f  t h e  t r i p .  That is ,  t h e  

d i s u t i l i t y  o f  the  access  and egress por t ions  of  the  t r i p  a r e  increased t o  

take  t r i p s  by capt ive  bus r i d e r s  i n t o  account. 

D i s u t i l i t i e s  a r e  ca lcula ted  fo r  an a l l  auto  t r i p  and an ABA t r i p s  and com- 

pared t o  t h e  d i s u t i l i t y  of t h e  o r i g i n a l  bus t r i p  t o  determine t h e  d i s u t i l i t y  

savings o f  t h e  i n t e r c i t y  bus service. To t h e  extent  t h a t  d i s u t i l i t y  savings 

can be regarded a s  a measure of  benef i t s ,  t h i s  process allows an ana lys i s  of 

t h e  e f f e c t s  of  var ious  f a c t o r s  on t h e  b e n e f i t s  of  i n t e r c i t y  bus service.  The 

savings i n  d i s u t i l i t y  (Dus) f o r  an i n t e r c i t y  bus t r i p  i s  then: 

The d i s u t i l i t y  savings from the  previous equations has t o  be g r e a t e r  than 

zero f o r  t h e r e  t o  be any d i r e c t  benef i t  of  t h e  i n t e r c i t y  t r ave l .  

To extend t h i s  ca lcu la t ion  t o  the  route  l e v e l ,  the  d i s u t i l i t y  savings 

must be ca lcu la ted  f o r  a l l  s t a t i o n s  along a bus route ,  mul t ip l ied  by a popu- 

l a t i o n  weight and divided by the  value of  time t o  c r e a t e  t h e  benef i t  index 

f o r  a p a r t i c u l a r  i n t e r c i t y  route:  



where 

B I  = Benefit index 

DUSk = Disu t i l i t y  savings of i n t e r c i t y  bus a t  town k i n  minutes 

C2 = Value of time i n  cen t s  per  minute 

PWk = Population weight f o r  s t a t i o n  k. This i s  an ind ica to r  of  t h e  
a c t i v i t y  of  s t a t i on  k; i dea l l y  it i s  the  number of boardings, 
but  could a l s o  be given a s  follows: 

with 

T = Annual t r i p s  on t he  route 

k = Population of town k 

n = Number of towns along t he  route. 

This equation y i e ld s  a number which represents  the  do l l a r  equivalent  of  t h e  

d i s u t i l i t y  savings fo r  a l l  use r s  along an i n t e r c i t y  bus route. It i s  re fe r red  

t o  a s  a benef i t  index r a the r  than simply a s  the  benef i t s  of  a service  because 

it does not include non-user o r  f r e i gh t  benefi ts .  

Non-user benef i t s ,  and t he  value of f r e i gh t  service  should be separa te ly  

recognized when benef i t s  of a service  a r e  being analyzed. Furthermore t h e  

processs a l s o  has an inherent  assumption t h a t  a l l  t r ave l e r s  a r e  wi l l ing  t o  pay 

fo r  t he  t r i p  by an a l t e rna t i ve  choice r a the r  than t o  forgo t he  t r i p .  The shape 

fo r  the  demand curve would have t o  be known t o  ad jus t  fo r  t h i s  f ac to r .  

An Application t o  Two Rural I n t e r c i t y  Bus Routes i n  Wisconsin 

Two i n t e r c i t y  t r a n s i t  routes i n  Wisconsin were examined t o  apply t h e  

model and t o  demonstrate i t s  use a s  a means t o  ca lcu la te  t he  r e l a t i v e  benef i t s  

o f  d i f f e r en t  i n t e r c i t y  bus routes.  The cases used were bus service  between 

Green Bay and Milwaukee v ia  Plymouth, Wisconsin (Green Bay - ~ i l w a u k e e )  and 

service  between Ashland and Abbotsford, Wisconsin. Each route  i s  served by 



one bus a day i n  each d i rec t ion .  The Milwaukee - Green Bay rou te  has a l t e rna -  

t i v e  se rv ice  a v a i l a b l e  r e l a t i v e l y  c lose  by and i s  located i n  a populous a r e a  

o f  the  s t a t e .  The Ashland Abbotsford service  is  i s o l a t e d  from o t h e r  se rv ices  

and loca ted  i n  a sparse ly  populated p a r t  o f  the  s t a t e .  

A spreadsheet  program was used t o  ca lcu la te  t h e  b e n e f i t s  index f o r  these  

two routes .  A base case  was developed using the  following values fo r  t h e  

parameters required by t h e  m d e l .  Auto t r a v e l  i s  assumed t o  c o s t  25 c e n t s  

per mile wi th  average speeds of 25 q h  for  l o c a l  t r a v e l  and 50 mph between 

c i t i e s .  An au to  c o s t  of $0.25 per  mile was used t o  represent  average c o s t s  

r a t h e r  than marginal c o s t s  i n  order  t o  c a l c u l a t e  b e n e f i t s  on a comparable c o s t  

t o  bus where f a r e s  are r e l a t e d  t o  average cos ts .  Bus c o s t s  a r e  14.04 cen t s  

pe r  mile !actual  bus f a r e )  and an average speed of  45 q h .  Bus and automobile 

out-of-vehicle t imes a r e  i n i t i a l l y  s e t  a t  15 a ~ l d  5 minutes. For an a l l  auto  

t r i p ,  t h e  t o t a l  out  o f  vehic le  tire i s  5 minutes. For an ABA t r i p ,  t h e r e  i s  a 

t o t a l  o f  25 minutes out  of  vehic le  time ( 5  minutes f o r  auto  access ,  15  minutes 

fo r  bus wait ing and 5 minutes a t  the  des t ina t ion  c i t y  spent  wait ing for  a 

connecting r i d e ) .  The c o e f f i c i e n t s  f o r  t h e  d i s u t i l i t y  equation a r e  3,O minutes 

per  minute f o r  out-of-vehicle time mul t ip l i e r  (cl) 8.33 cents/minute ($5.00/ 

h r . )  fo r  the  value of time ($1 and b i a s  c o e f f i c i e n t s  o f  20 minutes f o r  bus 

and 0 minutes f o r  au to  ( e 3 ) .  A d i r e c t  i n t e r c i t y  bus o r  auto  t r i p  requi res  a 

one-mile l o c a l  access  t r i p  and a 5-mile egress  t r i p .  The ABA t r i p  r equ i res  

d i f f e r e n t  access  d i s t ances  depending on t h e  p a r t i c u l a r  s t a t i o n  and t h e  loca t ion  

of  the  a l t e r n a t i v e  bus route.  I n i t i a l l y ,  it was a s s u d  t h a t  50 percent  o f  

t h e  use r s  had no automobile ava i l ab le  f o r  the  t r i p  and t h a t  the  annual r ider-  

sh ip  was 1,000 use r s  i n  each d i rec t ion .  It should be noted t h a t  these  a r e  

assumed r i d e r s h i p  f igures ,  and they represent  very low passenger volumes of  

approximately t h r e e  passengers pe r  t r i p .  

Using t h e s e  values,  t h e  b e n e f i t s  fo r  the  Green Bay - Milwaukee route  a r e  

$3,727 o r  $1.86 per  t r i p  and $7,453 o r  $3.73 pe r  t r i p  fo r  t h e  Ashland t o  

Abbotsford route.  The d i f fe rence  between t h e  two rou tes  r e l a t e s  primari ly t o  the  

f a c t  t h a t  t h e  Ashland - Abbotsford route i s  mare i s o l a t e d  from o the r  se rv ice  

(an average of 35.6 mi les)  than the  Green Bay - Milwaukee route  (an average of 

15.4 mi les) .  This l eads  t o  a l a r g e r  gap between d i s u t i l i t i e s  of  t h e  m d e s  

and hence a l a r g e r  b e n e f i t  index. This ind ica tes  the  e f f e c t  o f  t h e  d is tance  

t o  t h e  nea res t  bus on t h e  d i s u t i l i t y  ca lcu la t ion  fo r  a given s t a t i o n .  If t h e  

a l t e r n a t i v e  s t a t i o n  i s  remote, t h e  s i z e  of the  b e n e f i t s  index i s  l a rge  because 

it depends upon au to  t r a v e l  r a t h e r  than bus service.  An a d d i t i o n a l  f a c t o r  which 



l eads  t o  a higher index fo r  Ashland - Abbotsford i s  t h a t  the  route  i s  somewhat 

longer (133 vs. 1 4 4  miles) .  Since d i s u t i l i t i e s  a r e  a function of  d i s t a n c e ,  

t h i s  adds t o  the  index f o r  t h a t  route.  

These r e s u l t s  imply t h a t  t h e  importance of a service  depends not only on 

t h e  mgnitude of  the  r ide r sh ip  but  upon t h e  r e l a t i v e  i s o l a t i o n  on t h e  route.  

Those routes  which a r e  t h e  only service  fo r  a l a rge  but  l i g h t l y  populated a r e a  

would tend t o  have a l a r g e r  b e n e f i t  index on a per  passenger b a s i s  than r o u t e s  

i n  an a rea  of more dense coverage. Accordingly, p o l i c i e s  t h a t  r e l a t e  t o  pub l ic  

support of i n t e r c i t y  bus se rv ice  should be route spec i f i c  and consider t h e  

e f f e c t s  of a l t e r n a t i v e  services* This ana lys i s  does not include a c o s t  e s t i -  

m t i o n  technique, but c o s t s  can be estinnrted using techniques presented i n  

Chapter 3,  and compared t o  t h e  b e n e f i t s  estimated using t h e  d i s u t i l i t y  index. 

SUMMARY 

This chapter has presented two mthods  for  performing cost-benefi t  analy- 

ses; one dealing with c a p i t a l  p r o j e c t s ,  and the  o the r  with operat ing ass i s t ance .  

Though t h e  examples provided cover t h e  rai l  f r e i g h t  and i n t e r c i t y  bus  modes, it 

should be noted t h a t  cost-benefi t  a n a l y s i s  can be used for  v i r t u a l l y  any type  

of  projec t .  The ana lys i s  does become a good deal  m r e  complex when e x t e r n a l  

c o s t s  and benef i t s  a r e  included i n  t h e  ana lys i s ,  p a r t i c u l a r l y  i f  they a r e  no t  

n o r m l l y  valued i n  d o l l a r  amounts, Environmental fac tors ,  i n d i r e c t  employment 

irqpacts, and other  f ac to r s  can add a g r e a t  deal  of d e t a i l  and complexity t o  

t h e  ana lys i s ;  they have not been t r e a t e d  here a t  a l l .  The cost-benefi t  a n a l y s i s  

says nothing about d i s t r i b u t i o n a l  questions. No comment i s  mde  regarding t h e  

d i s t r i b u t i o n  of t h e  b e n e f i t s  gained among a l l  members o f  t h e  population, only 

t h e  assumption that through c o s t l e s s  t r a n s f e r  payments, everyone could be m d e  

b e t t e r  o f f .  The lack of d i s t r i b u t i o n a l  considerat ions m y  be a flaw i n  t h e  

case of the  ana lys i s  of bus se rv ice  abandonment, s ince  bus u s e r s  a s  a group 

tend t o  be economically much l e s s  w e l l  o f f  than t r a v e l e r s  i n  general .  Similar-  

ly, the  cost-benefi t  ana lys i s  of  rai l  service  presented i n  t h i s  chapter  has  

not  d e a l t  with t h e  job impacts of  rail  abandonments and t h e  poss ib le  d i s t r i b u -  

t i o n a l  e f f e c t s  of job losses  f o r  p a r t i c u l a r  groups o r  regions. These impacts 

should a l s o  be considered i n  t h e  a n a l y s i s  of publ ic  ac t ions  t o  improve o r  

nraintain r u r a l  i n t e r c i t y  services .  Should the  type of p ro jec t  a n a l y s i s  pse- 

sented i n  t h i s  chapter r e s u l t  i n  recommendations t h a t  a r e  not c l e a r l y  f o r  o r  

aga ins t  t h e  p ro jec t ,  ex te rna l  f a c t o r s  may need t o  be included. 
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CHOOSING THE BEST INTERCITY SERVICES 

I n  planning f o r  i n t e r c i t y  t r a n s p r t a t i o n  se rv ices  serving r u r a l  a reas  and 

smsl l  communities, o f f i c i a l s  may i n i t i a l l y  be concerned t h a t  choices between 

modes a r e  being made without complete information a s  t o  which is  t h e  "bestt '  

mode. Proponents of p a r t i c u l a r  m d a l  se rv ices  usually a r e  ab le  t o  muster 

s t a t i s t i c s  showing t h a t  t h e i r  p a r t i c u l a r  type  of se rv ice  is  t h e  s a f e s t ,  most 

energy e f f i c i e n t ,  lowest cos t ,  most environmentally sound, o r  otherwise bene- 

f i c i a l .  S t i l l ,  t he re  a r e  d i f ferences  between t h e  mdes  t h a t  should be taken 

i n t o  account i n  t h e  planning process. 

Each of these  mdes  has a niche i n  t h e  t r anspor ta t ion  marketplace based 

on i ts  c o s t ,  i t s  product iv i ty ,  and t h e  s i z e ,  type ,  and densi ty  of t h e  p a r t i c u l a r  

market. I f  r e l a t ionsh ips  between t h e  technological  c h a r a c t e r i s t i c s  of t h e  

mode and t h e  demand a r e  ignored i n  t h e  course of planning, t h e  se rv ice  i s  

l i k e l y  t o  be unsuccessful no xnatter what t h e  proponents of t h e  mode would 

l i k e  t o  have happen. 

For these  reasons, t h i s  chapter  compares m d e s  t o  provide an ind ica t ion  

of t h e  type  of s i t u a t i o n  i n  which a p a r t i c u l a r  m d e  i s  l i k e l y  t o  be most success- 

f u l .  Public decision-makers -- including e lec ted  o f f i c i a l s  and planners -- 
should be aware of these  d i f ferences  ea r ly  i n  t h e  planning process,  i n  order  

t o  avoid developing a l t e r n a t i v e s  t h a t  have no r e a l  chance of implementation. 

One should be ab le  t o  recosnize a case i n  which a choice of  modes is  poss ib le ,  

o r  where introducing a new mode m y  have e f f e c t s  on e x i s t i n g  services.  This 

chapter  is  intended t o  assist i n  t h e  e a r l y  planning s t ages  by providing a 

framework f o r  comparing t h e  modes. 



PRODUCTIVITY MEASURES FOR &TEWW%IVE HODES 

These are  two f a c t o r s  t o  be b a l a c d  i n  t h e  s e l e c t i o n  of  t h e  app ropr i a t e  

aade:  one i s  the m r k e t  f o r  t he  a c s r ~ c e s  that;  w i l l  be produced (and i ts  

c h a r a c t e r i s t i c s ) ,  and t h e  o t h e r  is  t h e  niche wi th in  which a  p a r t i c u l a r  mode 

i s  n o s t  p r~d ' i k~ ' t i ve .  TO i l l u s t r a t e  t h i s  l a t t e r  p o i n t ,  produe t i v i  t y  measures 

o f t e n  appl ied  t o  a i r  service a n a l y s i s  have been c a l c u l a t e d  f o r  i n t e r c i t y  bus 

and r a i l  p a s s e w e r  s e r v i c e -  

The measure chosen f o r  t h i s  compenrison i s  a v a i l a b l e  sea t -mi les  per  hour. 

Avai lab le  sea t -dbss  (ASB) was d iscussed  i n  t he  a n a l y s i s  of shor t -haul  a i r l i n e  

c o s t s  i u  Chapter 3 .  It r e p r e s e n t s  the  s e a t i n g  capac i ty  of a  p a r t i c u l a r  veh ic l e  

timea the  miles  produced. D i v i d i q  i t  by hours i nc ludes  speed i n  t h e  measure 

o f  p r o d u c t i v i t y  . Table 6-1 p re sen t s  some typ ica l  modal produc.t;ivi t y  measures 

f o r  i n t e r c i t y  bus, regional  a i r l i n e s ,  a d  Amtrak 403(b)  r a i l  passenger  s e r v i c e .  

Using a measure such as this, l a r g e r  and f a s t e r  v e h i c l e s  w i l l  always appear t o  

be more produc%ive. 

Cost  is another  f a c t o r  which must be considered i n  p roduc t iv i ty .  Bather 

than provide d o l l a r  f i g u r e a  as c o s t  information,  t h e  ASM/hour measure f o r  each 

of  t h e  modes can Be  d iv ided  by the  t y p i c a l  crew s i z e  t o  g i v e  an  o v e r a l l  ind i -  

c a t i o n  o f  ou%put pe r  crew member f o r  each mode, czssuming t h a t  opera t ing  c o s t s  

a r e  d i r e c t l y  r e l a t e d  %0 crew size. A s  can be seen i n  Table 6-1, t h e  requi red  

crew s i x e s  per veh ic l e  v a q  by mode, and have a s u b s t a n t i a l  impact.  

I n  g e n e r a l ,  t h e  ra i l  p a s s e q e r  s e r v i c e  with a  minimuax crew o f  fou r  begins t o  

have t h e  s m e  p r o d u c t i v i t y  8s t h e  i n t e r c i t y  bus when t r a i n  l eng th  i s  a t  l e a s t  

thlree e a r s ,  ian-proviw wi th  a d d i t i o n a l  c a r s  up t o  t h e  p o i n t  where a d d i t i o n a l  

crew members are reqt i i red,  I f  t h e  a n a u s i s  of demnd i n d i c a t e s  t h a t  r a i l  r i d e r -  

s h i p  will reglaire t h a t  maw seats pe r  t r a i n ,  g iven  an allowance f o r  load f a c t o r  

o f  60 percent ,  then both i n t e r c i t y  bus and r a i l  s e r v i c e  should be included i n  

the  analysis . 
Comparing regional  a i r l i n e r s  and i n t e r c i t y  bus, one n o t e s  t h a t  f o r  t he  19- 

seat a i r l i n e r ,  the p r o d u c t i ~ t g  per  crew aember i n c r e a s e s  wi th  d i s t a n c e  of t h e  

route, because the  time spen t  i n  landing and t akeo f f  dec reases  a s  a propor t ion  

o f  t o t a l  t r i p  t i m e ,  and %he r d e r e n t  speed advan twe  o f  t h e  p lane  becomes more 

apparent .  

A ~ o t h e r  element sf c o s t  is c a p i t a l  c o s t .  Obviously, t h e  p r i c e s  of a i r c r a f t ,  

buses, and locomotives  and coaches vary considerably.  Table 6-1  a l s o  p re sen t s  



Table 6-1: COMPAXISON OF TYPICAL MODAL PHODUCTIVITIES: PASSENGEH SERVICES 

Vehicle 

Seating Operating Available Crew ASM/HH/ Capi ta l  Cap i ta l  
Capacity Speed Seat-Miles/ Size  CrewMernber Cost Cost/Seat 

(MPH) Hour (1967) ( 1 ~ 6 7 )  

I n t e r c i t y  Bus Coach 4 7 4 5 2,115 1 2,115 $ 160,000 $ 3,830 

Commuter Air l ine  -- Pairchi ld  
Metro 111 

a. 75 mile s tage  length  19 167 3,167 2 1,584 
b. 150 mile s tage  length 19 204 3,886 2 1,943 
c. 275 mile s tage  length 19 235 4,479 2 2,240 

Commuter Air l ine  -- 
Dehavilland Dash 8 

a. 75 mile s tage  length 36 167 6,000 3 2,000 
b. 150 mile s tage  length 36 2 20 7,902 3 2,634 
c. 275 mile s t age  length 3 6 239 8,609 3 2,870 

A M T M  403(b) Service 

a. 2 coaches + 1 cafe/coach 15 0 45 6,750 4 1,688 $3,750,000 $ 25,000 
b. 3 coaches + cafe/coach ca r  210 45 9,450 4 2,363 $4,500,000 $ 21,429 
c. 5 coaches + cafe/coach c a r  330 4 5 15,850 5 2 ,916 $6,000,000 $ 1b,1&2 

Source: Cornpiled by h'cosometrics, Incorporated. Ai rc ra f t  data  from The 1986 Annual Rejort  of t h e  R e ~ i o n a l  A i r -  
l i n e  Association, pp. 37-43. Aratrak sea t ing  est irmted a t  60 s e a t s  per coach, p lus  30 s e a t s  per  coach/ 
cafe. Locomotive cos t s  a r e  approximately $1.5 mil l ion apiece,  + $75,000 per  coach. 



some t y p i c a l  purchase p r i c e s  f o r  new equipment, a long  wi th  t h e  c a p i t a l  c o s t  

p e r  s e a t .  Obviously, t h e  bus is t h e  cheapes t ,  t h e  t r a i n  somewhat m r e  expen- 

s i v e ,  and t h e  a i r c r a f t  much more expensive. However, on a n  annual ized  b a s i s  

over  t h e  l i k e l y  l i f e  of t h e  v e h i c l e ,  t h e  d i f f e r ences  w i l l  change somewhat as 

t h e  h ighe r  c a p i t a l  c o s t s  of t h e  t r a i n  and p lane  r e s u l t  i n  h ighe r  i n t e r e s t  

c o s t s ,  and t h e i r  l onge r  expected s e r v i c e  l i f e  lowers t h e i r  c o s t s  when c o q a r e d  

t o  t h e  bus. 

These comparisons i n d i c a t e  t h a t  each of t h e  modes has p a r t i c u l a r  advantakes 

i n  p r o d u c t i v i t y  t h a t  should be taken  i n t o  account i n  t h e  a n a l y s i s .  I n  g e n e r a l ,  

i f  t h e  p r o d u c t i v i t y  of  t h e  bus is  used as a b a s e l i n e  f o r  comparison, t h e  r e g i o n a l  

a i r l i n e  i s  p r e f e r r e d  ove r  longer  d i s t a n c e  r o u t e s ,  o r  when frequency of s e r v i c e  

i s  important.  R a i l  passenger  s e r v i c e  r equ i r e s  a h igher  d e n s i t y  of r i d e r s h i p  

than  bus s e r v i c e  as t h e  capac i ty  advantage i s  only exp lo i t ed  when t h e  p ro j ec t ed  

denand exceeds t h a t  which could  be met by t h r e e  o r  four  i n t e r c i t y  coaches over  

t h e  same route .  Obviously, t h e  c r i t i c a l  t a s k  is  m t c h i n g  t h e  mode t o  t h e  

c h a r a c t e r i s t i c s  and s i z e  of t h e  demnd.  

DEMAND FACTORS TO BE INCLUDED IM MODAL COMPARISONS 

For any matching of modes t o  m r k e t s  t o  be succes s fu l ,  bo th  t h e  s i z e  and 

t h e  c h a r a c t e r i s t i c s  of t h e  demnd must be considered. Because of  d i f f e r e n c e s  

i n  income, t r i p  purpose,  and mdal preference  on t h e  p a r t  of u s e r s ,  decis ion-  

m k e r s  must recognize t h a t  d i f f e r e n t  rmdes serve  p a r t i c u l a r  segrnents of t h e  

i n t e r c i t y  t r a v e l  market. The number of s i t u a t i o n s  i n  which a choice  must be 

m d e  between suppor t ing  one m d e  versus another  w i l l  be l imi t ed .  

Table 6-2 p r e s e n t s  u s e r  c h a r a c t e r i s t i c s  by mode, developed from n a t i o n a l  

s t a t i s t i c s  from t h e  1977 Census o f  Transportat ion.  En g e n e r a l ,  bus passengers  

t e n d  t o  be young a d u l t s  o r  s e n i o r  c i t i z e n s ,  t o  have lower income l e v e l s ,  and 

t o  have l e s s  educa t ion  than  a i r  o r  ra i l  passengers.  Table 6-3 shows t r i p  

purpose by mode, and t h e  mj o r  conclus ion  must be t h a t  mast bus and r a i l  t r a v e l  

(except  f o r  t h e  Northeast  Cor r ido r )  i s  f o r  non-business purposes,  while  almost  

a l l  bus ines s  t r a v e l  goes by air. O f  course,  t h e  p r i v a t e  a u t o  is t h e  over- 

whelming choice of most t r a v e l e r s  of  a l l  kinds. These two t a b l e s  c l e a r l y  

i n d i c a t e  t h a t  t h e  i n t e r c i t y  t r a v e l  market is  separa ted  i n t o  bus ines s  and non- 

bus iness  components. Business t r a v e l  moves by air  o r  by a u t o  ( p r i v a t e  o r  

r e n t e d )  -- with  a few except ions  -- because of t h e  high va lue  on t r a v e l  t ime 



Table 6-2 

USER CmCTERISTICS, BY MODE 
TOTAL TRAVELERS 

- 

Auto (a) Auto (b) Bus Ra 11 Air 

Median Income ($) 

X Black or Other 

X Spanish Origin 

Mean Age 

Median Age 

Education 
% Elementary 
% High School 
f ,  College 

Sex 
X Male 
% Female 

Non-SMSA 
Residence 

Notes: (a) Auto/Truck Trips (Without Camping Equipment). 

(b) AutoITruck Trips (With Camping Equipment). 

Source: Compiled from: U.S. Department of Commerce, Bureau of the 
Census, 1977 Census of Transportation, National Travel Survey, 
Travel During 1977, Report TC77-N-2, Washington, D.C.: U.S. 
Government Printing Office, pp. 35-39. 



Table 6-3 

USER CKARACTERISTICS, BY MODE 
TOTAL TRAVELERS 

Trip Purpose 
(% Household Trips) Auto (b) Auto (c) Bus Rail Air 

Visit Relatives 
or Fr iend s 

Business 

Convention 

Outdoor Recreation 

Entertainment 

Sightseeing 

Personal, Family, or 
Medical Affairs 

shopping 

Other 

Round Tri Distance 
(In Miles 7 
Mean 

Med i an 

% Destination 
not in SMSA 

Mean Number on Trip 

Notes: (a) Auto/Truck Trips (Without Camping Equipment). 

(b) AutolTruck Trips (With Camping Equipment). 

Source: Compiled from: U.S. Department of Commerce, Bureau of the 
Census, 1977 Census of Transportation, National Travel Survey, 
Travel During 1977, Report TC77-N-2, pp. 13 - 22. 



f o r  such t r i p s .  Non-business t r a v e l  t a k e s  p l a c e  by a i r  (on r e s t r i c t e d  d iscount  

f a r e s ) ,  by t r a i n  ( f o r  middle-incom p e r s o n s ) ,  and by bus. T r a v e l  p a r t y  s i z e  

is  a l s o  a key f a c t o r ,  as t h e  c o s t  of a u t o  t r a v e l  pe r  person dec reases  substan- 

tially wi th  a d d i t i o n a l  passengers .  Bbls and r a i l  r i d e r s h i p  w i l l  t h e r e f o r e  t end  

t o  be ind iv idua l s  t r a v e l l i n g  a l a n e  f o r  p r imar i ly  s o c i a l  o r  reerea%ionaJ.. t r i p s .  

T rave l  t ime is l e s s  important ,  as i s  frequency. 

Overlapping markets f o r  t h e  m d e s  are t h e r e f o r e  l imi t ed ,  The short-haul  

a i r  passenger m r k e t  compe"&es wi th  t h e  bus m r k e t  on ly  i n  cases where t h e  

modes have c o m n  d e s t i n a t i o n s ,  such as a m j o r  hub a i r p o r t ,  and t h e  a v e r a l l  

t r a v e l  t ime from a srnall c i t y  is  approximately t h e  stme, perhaps up t o  255 

miles  i n  l eng th . l  Even then ,  f a c t o r s  such a s  q u a l i t y  of s e r v i c e ,  f requency,  

parking c o s t s  and congest ion my t i p  t h e  balance i n  favor  of one modee Cross- 

subs id i e s  from m j o r  a i r l i n e s  t o  t h e i r  r e g i o n a l  a f f i l i a t e s  a n  lon8  d i s t a n c e  

i n t e r l i n e  f a r e s  my w e l l  seduce t h e  t o t a l  c o s t  of a t r i p  by a i r  t~ l e v e l s  

below t h e  combined a i r p o r t  bus / l ine-haul  a i r  f a r e ,  

I n  terms of bus versus rail passenger  s e r v i c e ,  much has  been - m i t t e n  

concerning t h e  impact of competi t ion.  The t r i p  purposes and passenger  char- 

a c t e r i s t i c s  of both m d e s  a r e  s i m i l a r ,  t h e  m j o r  d i f f e r e n c e  being t h e  income 

and educat ion l eve l s .  Ce r t a in ly  it aypears  t h a t  i f  both m d e s  a r e  a v a i l a b l e  

a t  similar f a r e s  i n  t h e  sane m r k e t ,  u s e r s  w i l l  f avor  t h e  t r a i n ,  However, t h e  

t o t a l  s i z e  of t h e  m r k e t  must be s u f f i c i e n t  t o  jus t i f$ .  r a i l  s e r v i c e ,  or t h e  

c o s t  of t h a t  op t ion  w i l l  r u l e  it out.  T ra in  s e r v i c e  should only  b e  considered 

f o r  t h e  non-business m r k e t  i n  c a s e s  where t h e  d a i w  dennand r e q u i r e s  a t  l e a s t  

t h r e e  t o  fou r  cars .  Otherwise, t h e  app ropr i a t e  mode f o r  non-business t r a v e l  

i s  probably t h e  i n t e r c i t y  bus, i f  demnd i s  s u f f i c i e n t .  

FREIGHT COMPARISONS 

Shippers  and r ece ive r s  of f r e i g h t  mst inc lude  mny v a r i a b l e s  i n  t h e i r  

c a l c u l a t i o n s  regarding t h e  a p p r o p r i a t e  m d e .  In  a d d i t i o n  t o  t h e  f r e i g h t  r a t e s  

themselves,  l o s s  and daanage c o s t s ,  t h e  i n t e r e s t  c o s t  on t h e  value of t h e  goods 

during t h a t  per iod of t ime t h a t  they  a r e  i n  t r a n s i t ,  and c o s t s  r e l a t e d  t o  

r e l i a b i l i t y  must e n t e r  i n t o  t h e  equation. Rate s t r u c t u r e s  u s u a l u  enbody 

lsimt,  He l l i e sen  and Eichner,  Inc. A l t e r n a t i v e  Ground S e r v i c e  fo r  ------- SmlX Corn- 
munit ies .  Prepared f o r  U.S. Department o f  Transpor ta t ion ,  O f f i c e  of tlae Secre- 
t a r y ,  p. 1-4, I-B, 



components r e l a t e d  t o  t h e  d is tance  of t h e  haul ,  t h e  weight, s i z e  and densi ty  

of t h e  product being shiyped, t h e  amount of handling it w i l l  r equ i re ,  and i t s  

f r a g i l i t y .  Because of t h i s ,  shipper decisions w i l l  hinge on r a t e s  and t h e  

o ther  c o s t s  involved i n  t r anspor ta t ion ,  r a t h e r  than on any o the r  kind of m d a l  

preference. 

The use  of cost  comparisons, as described i n  t h e  cost-benefi t  a n a l y s i s  

f o r  r a i l  p r o j e c t s ,  i s  probably t h e  most appropr ia te  means of making t h i s  com- 

parison. However, decision-makers w i l l  quickly r e a l i z e  that t h e  rai l  market t o  

o r  from r u r a l  areas is  l a rge ly  confined t o  low-value bulk commdit ies ,  such as 

coa l ,  bui ld ing mater ia ls ,  f e r t i l i z e r ,  g r a i n ,  and chemicals. High value, manu- 

fac tured products a r e  l i k e l y  t o  be s t r i c t l y  t ruck  m r k e t s ,  unless extremely 

bulky. T r a i l e r  o r  conta iner  on f l a t  ca r  se rv ice  i s  t h e  m a n s  by which such 

higher-value products use t h e  rai l  system. Since t h e  pickup and del ivery  of 

such i t e m  t o  intermodal terminals  i s  by t ruck ,  r u r a l  branches w i l l  r a r e l y  be 

involved i n  such shipments. Rather, t h e  im'prtance of t h e  r u r a l  se rv ices  i s  

i n  t h e  f a c t  t h a t  a g r i c u l t u r a l  and o the r  na tu ra l  resource-based inpu t s  and 

products f a l l  i n t o  t h e  low-value, bulk commodity c lasses  which a r e  bes t  moved 

by rail. Such areas  m y  f ind  t h a t  a s s i s t a n c e  i n  m i n t a i n i n g  low-cost rail 

se rv ice  may be j u s t i f i a b l e .  



Addus, Abdussalam A. "Essential  A i r  Service Determination f o r  Small Communi- 
t i e s .  " Transpor ta t ion  Quarterly, Vol. 39, No. 4 ,  1985, p. 537. 

Burkhardt, Jon E. and J e f f r e y  I. Riese. " E k t i m t i n g  Travel  Demands f o r  I n t e r -  
c i t y  Bus Routes." Paper presented t o  the  Transportat ion Research Board, 
January, 1982. 

Chan, Yupo. "Air l ine  Deregulation and Service t o  Small Communities." Trans- 
p o r t a t i o n  Research Record #851, 1982, p. 29. 

Cunningham, Lawrence, Kenneth Williamson, and Wallace Wood. "Planning Decisions 
i n  Commuter Ai r l ines .  " Transportat ion Journal ,  Vol. 23, No. 3 ,  1984, p. 53. 

Ecosometrics, Incorporated under subcontract  t o  Peat ,  Marwick, Mi tche l l  & Co. 
for  inc lus ion  i n  I n t e r c i t y  Bus Service Planning -- Fina l  Report, prepared f o r  
t h e  National  Cooperative Highway Research Program, National Research Council,  
March 1983. 

Fravel ,  F reder i c  D . ,  e t  a l .  Innovative Funding f o r  I n t e r c i t y  Modes: A Case- 
book of  S t a t e ,  Local and Pr iva te  Approaches. Prepared by Ecosometrics, Incor- 
porated f o r  t h e  Of f i ce  of  t h e  Secre tary ,  U.S. Department o f  Transpor ta t ion ,  
May 29, 1987. 

Fravel ,  F reder i c  D.  The North Carolina I n t e r c i t y  Bus Study. Prepared f o r  
t h e  Publ ic  Transpor ta t ion  Division,  North Carolina Department o f  T r a n s p r t a t i o n  
1978 

Georgia Department of  Transportat ion,  Bureau of  Public  Transpor ta t ion ,  Georgia 
Rail Plan Update, At lanta ,  Georgia, December 1985. 

Hansen, E r i c  R. ,  Edward A. Beimborn, -- e t  a l .  The Benef i t s  of  I n t e r c i t y  Bus 
Service. Prepared by t h e  Universi ty o f  Wisconsin-Milwaukee f o r  t h e  Wisconsin 
Department of  Transportat ion,  October 1986. 

I n t e r s t a t e  Commerce Commission, R a i l  Services Planning Of f i ce ,  Guidel ines  f o r  
Evaluating t h e  F e a s i b i l i t y  o f  Short Line Operations, Washington, D.C. ,  August, 
1982. 

Iowa Department of Transportat ion,  Iowa R a i l  Plan,  1985 Iowa Railroad Analysis  
Update, prepared by the  Planning and Research Division,  Ames, Iowa, June 1986. 



Kot t ,  Joe. "St. Louis-Vincennes: Problems and Oppor tun i t i e s  i n  Preserv ing  
Bus Se rv i ce  t o  Six I l l i n o i s  Counties." I l l i n o i s  Commerce Commission, Spring- 
f i e l d ,  I l l i n o i s ,  November 1984. 

New York Department o f  T r a n s p r t a t i o n ,  Rail Div is ion ,  New York S t a t e  R a i l  Pro- 
gram Report 1985, A l b a n y ,  Mew York, Navember, 1985, 

North Caro l ina  Department o f  T ranspor t a t ion ,  Transpor ta t ion  Planning Divis ion  
R a i l  Program, How t o  Deal wi th  Rai lroad Abandonment, Second E d i t i o n ,  Raleigh,  
North Caro l ina ,  1983. 

North Caro l ina  Depa r tmnt  of T ranspor t a t ion ,  Transpor ta t ion  Planning Divis ion  
R a i l  Program, Raleigh,  North Caro l ina ,  
A p r i l  1984. 

P i c k r e l l ,  Don W. and Cl in ton  V. Oster .  A Study o f  t h e  Regional  A i r l i n e  Indus- 
tyy -- U.S. ~ e h r t m e n t  o f  T r a n s p r t a t i o n ,  
May 1 9  

R a i l  Program, Preserv ing  Local  R a i l  Se rv i ce ,  Raleigh,  North Caro l ina ,  1985. 

Regional A i r l i n e  Assoc ia t ion ,  -- Regional A i r l i n e  Indus t ry ,  
Washington, D. C. , 1986. 

OtConnor, William, E. An In t roduc t ion  t o  A i r l i n e  Economics. Praeger  Pub- 
l i s h e r s ,  New York, 1982. 

Os te r ,  C l in ton  Y. Jr., and Andrew McKey. "The Cost S t r u c t u r e  o f  Short-Haul A i r  
Serv ice" ,  Chapter 4 i n  John R. Meyer and Cl in ton  V. Os t e r ,  Jr. Deregulat ion 
and t h e  New A i r l i n e  The MIT Pres s ,  Cambridge, Massachusetts,  
1984 * 

P i c k r e l l ,  Don H. "The Demnd f o r  Short-Haul A i r  Service." I n  John R e  Meyer 
and Cl in ton  Y. Osker, Jr. , The 
MIT Pres s ,  Cambridge, Mass 

S i m t ,  He l l i e sen  and Eichner ,  Lnc. A l t e r n a t i v e  Ground Se rv ice  f o r  Small Com- 
munit ies .  Prepared f o r  U.S. Department of Transpor ta t ion ,  O f f i c e  o f  t h e  Secre- 
tary. 

Thorson, Bruce and Kenneth Brewer. "Model t o  Est imate Commuter A i r l i n e  Denand 
i n  S m l l  C i t i e s . "  , Transpor t a t ion  Re- 
search  Board, Washi 

U.S. Department o f  Commerce, Bureau o f  t h e  Census, 1977 Census o f  Transporta- 
t i o n ,  Nat iona l  T rave l  Survey, T rave l  During 1977, Report TC77-N-2, Washington, 
D.C. : U.S. Government P r i n t i n g  Off ice .  

United S t a t e s  Railway Assoc ia t ionz  - V i a b i l i t y  o f  Light-Density R a i l  Lines -- 
Wash- 



Wisconsin Department of T ranspor t a t ion ,  Div is ion  of Planning and Budget, - W i s -  
consin Transpor ta t ion  Planning Program -- S t a t e  R a i l  Plan 1983 Update, Madison, 
Wisconsin, 1983. 

Wisconsin Departntent o f  Transpor ta t ion .  I n t e r c i t y  Bus Transpor t a t ion  i n  Wis- 
cons in ,  Volume 11, User C h a r a c t e r i s t i c s ,  December 1916. 





NOTICE 
This document is disseminated under the sponsorship of the 
U.S. Department of Transportation in the interest of information 
exchange. The United States Government assumes no liability 
for its contents or use thereof. 

The United States Government does not endorse manufacturers 
or products. Trade names appear in the document only because 
they are essential to the content of the report. 

This report is being distributed through the U.S. Department of 
Transportation's Technology Sharing Program. 



TECHMULOGY SHRRIMG I 
I 

A PROGRAM OF THE U.S. DEPARTMENT OF TRANSPORTATION 1 


